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(54) ORGANIC ELECTROLUMINESCENCE DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize luminescence less in 
deterioration, higher in reliability, higher in brightness, and higher in 
efficiency, by forming a hole injection zone or an electron injection zone 
over the whole area of a multi-color luminescent layer having a plurality 
of patterned color-developing zones of an organic electroluminescent 
element. 

SOLUTION: A display device is obtained by gathering together organic 
electroluminescent elements each made up by forming an organic 
compound thin film 3 comprising a hole injection zone 5, a multi-color 
luminescent layer 6, and an electron injection zone 7, between a positive 
electrode 2 and a negative electrode 4 provided on a glass substrate 1. 
The multi-color luminescent layer 6 comprises a plurality of patterned 
luminescent areas, preferably three areas of a blue luminescent area, a 
green luminescent area, and a red or orange luminescent area, and 
preferably contains an aromatic tertiary amine compound. Further, a hole 
injection zone 5 or an electron injection zone 7 is formed over the whole 
area of the multi-color luminescent layers 6, and the structure thus 
simplified improves stability for repeated use. 




JP,2000-150152,A [CLAIMS] 
* NOTICES * 



1/1 ^-v 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1-Thrs document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Between the anode and the negative pole, a hole injection band, a multicolor luminous layer and a hole 
injection band, a multicolor luminous layer, and an electron injection zone, Or in a display which consists of a set 
of an organic electroluminescence element which forms an organic compound film which consists of a multicolor 
luminous layer and an electron injection zone, An organic electroluminescence display, wherein it has two or 
more coloring regions where the above-mentioned multicolor luminous layer was patterned and the above- 
mentioned hole injection band or the above-mentioned electron injection zone is formed over the whole surface 
of the above-mentioned multicolor luminous layer. 

[Claim 2]The organic electroluminescence display according to claim 1 in which a multicolor luminous layer is 
formed from three, a blue coloring region, a green coloring region and red, or an orange coloring region. 
[Claim 3]The organic electroluminescence display according to claim 1 or 2 whose one layer of a hole injection 
band is a layer containing either an aromatic tertiary amine compound, a phthalocyanine compound or a hexaoxy 
triphenylene compound. 

[Claim 4]The organic electroluminescence display according to any one of claims 1 to 3 whose one layer of an 
electron injection zone is a layer containing a metal complex compound or a nitrogen-containing 5 member 
aromatic ring compound. 

[Claim 5]The organic electroluminescence display according to any one of claims 1 to 4 in which all the coloring 
regions of a multicolor luminous layer are the layers containing an aromatic tertiary amine compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a high-intensity and high definition multicolor luminescence 

organic electroluminescence (EL) display. 

[0002] 

[Description of the Prior Art]Promising ** of the use as a cheap solid luminescence type large area full color 
display device is carried out, and, as for the EL element device which uses an organic compound, many 
development is performed. Generally the organic electroluminescence device comprises a counterelectrode of 
the couple which sandwiched the layer which consists of a thin film of the organic compound of two or more 
layers containing a luminous layer or a luminous layer, and this layer. When an electric field is impressed between 
two electrodes, an electron is poured in from the negative pole side toward an organic layer from an electrode, 
and an electron hole is poured in from the anode side. The electron and electron hole which were poured in are 
conveyed toward an opposite pole, respectively. In a luminous layer, an electron and an electron hole meet and 
join together, and energy excitation of the organic compound molecules which participate in luminescence in a 
layer is carried out. When the electron energy level of this excited molecule returns from a conducting zone to a 
valence band, the phenomenon which releases the energy of that part is observed as luminescence. 
[0003]The conventional organic EL device had high driver voltage compared with the inorganic EL element, and 
light emitting luminance and its luminous efficiency were also low. Characteristic degradation is also remarkable 
and it had not resulted in utilization. In recent years, the organic EL device which laminated the thin film 
containing an organic compound with the high fluorescence amount child efficiency which emits light by the low 
voltage not more than 10V is reported, and the interest is attracted (refer to it applied physics Letters, 51 
volumes, 913 pages, and 1987). The metal chelate complex was used for the luminous layer, it used the amine 
compound for the hole injection layer, and this method has obtained high-intensity green emission. 
With the direct current voltage of 6-7V, luminosity attains several 1 000 (cd/m 2 ), the maximum luminous 
efficiency attains 1.5 (Im/W), and it has the performance near a practical use field. 

[0004] However, although luminescence intensity is improved by the improvement of composition as for the 
organic EL device by the present, it does not have still sufficient light emitting luminance. It has the big problem 
of being inferior to the stability at the time of repeated use. This had chemically unstable metal chelate 
complexes, such as a tris(8-hydroxyquinolinate)aluminium complex, at the time of electroluminescence, those of 
adhesion with the negative pole was bad, and had deteriorated greatly in short-time luminescence, for example. 
It has the capability to have excelled for development of the organic EL device which had high light emitting 
luminance and luminous efficiency, and was excellent in the stability in the time of repeated use for the above 
reason, and development of a durable material is desired. 

[0005]As a luminescent material, although various things, such as a metal complex system, an organic- 
fluorescent-dye system, a condensed multi-ring aromatic system, a styryl system, and an aromatic tertiary 
amine system, are developed till the present, When it was going to create the multicolor light emitting device 
combining these, respectively since these differed in the luminosity-voltage characteristic, current/voltage 
characteristics, etc. even if compared only in the early characteristic, they were selection and thickness of 
material, and a time-consuming thing [ are dramatically more complicated still in respect of adjustment of 
creation conditions, etc., and ]. 

[0006]The improvement of the luminosity of an organic EL device, efficiency, a life, etc., and in order to change 
especially the luminescent color, the technique what is called of doping of adding a little organic fluorescent dye 
in the luminous layer which consists of a good material of film formation nature is often taken. However, since it 
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was necessary to pattern the layer which uses two sorts (or more than it) of materials for luminous layer 
formation, and is further formed in this method, a possibility that creation will be complicated further was high. 
[0007]In order to arrange an electrical property to each multicolor luminous layer, when the optimal hole- 
injection material or electron injection material is chosen, Since it is necessary to also pattern the layer which 
consists of such materials according to a luminous layer, if it cannot patternize precisely, the anode and the 
negative pole may carry out direct contact, and a short circuit may take place. Thus, in the conventional method, 
element creation may have been complicated, time and effort may have been taken, and fault may have arisen 
also in the created element. 
[0008] 

[Problem(s) to be Solved by the Invention]This invention has element creation and a drive in offer of a simple 
high definition multicolor luminescence organic electroluminescence display highly [ efficient luminescence is 
possible high-intensity, and / there is little luminescence degradation and ]. As a result of this invention persons' 
inquiring wholeheartedly, when a hole injection band and/or an electron injection zone are not based on 
patterning of each luminous layer, but are common and are formed all over an element set, it excels in the 
stability in the time of repeated use, finds out that the composition and the drive circuit of an element can be 
simplified, and came to accomplish this invention. 
[0009] 

[Means for Solving the ProblemjThis invention between the anode and the negative pole A hole injection band, a 
multicolor luminous layer and a hole injection band, a multicolor luminous layer, and an electron injection zone, 
Or in a display which consists of a set of an organic electroluminescence element which forms an organic 
compound film which consists of a multicolor luminous layer and an electron injection zone, It is related with an 
organic electroluminescence display, wherein it has two or more coloring regions where the above-mentioned 
multicolor luminous layer was patterned and the above-mentioned hole injection band or the above-mentioned 
electron injection zone is formed over the whole surface of the above-mentioned multicolor luminous layer. This 
invention relates to the above-mentioned organic electroluminescence display in which a multicolor luminous 
layer is formed from three, a blue coloring region, a green coloring region and red, or an orange coloring region. 
[0010]This invention relates to the above-mentioned organic electroluminescence display whose one layer of a 
hole injection band is a layer containing either an aromatic tertiary amine compound, a phthalocyanine compound 
or a hexaoxy triphenylene compound. This invention relates to the above-mentioned organic 
electroluminescence display whose one layer of an electron injection zone is a layer containing a metal complex 
compound or a nitrogen-containing 5 member aromatic ring compound. This invention relates to the above- 
mentioned organic electroluminescence display in which all the coloring regions of a multicolor luminous layer are 
the layers containing an aromatic tertiary amine compound. 
[0011] 

[Embodiment of the Inventionjan organic EL device device — between the anode and the negative pole — much 
more — or it is a device in which the organic compound film of two or more layers was formed. In the case of an 
organic EL device, some restrictions are produced in respect of the electric restrictions in the case of a drive 
especially the problem of the electrical resistance of an element and a preparation device, and a drive circuit, 
but it is possible to create the element of all sizes and two-dimensional shape from a very small element to the 
element of a large area fundamentally. However, although what is necessary is just to create the monochrome 
element of the large area of one piece in using it as a back light or a planate light source, arbitrary characters 
and figures, and in order to display a picture further, the device which consists of a set of the element 
corresponding to each small pixel must be created. When expressing two or more colors and creating a full color 
display especially, the element which forms the pixel corresponding to each color must be divided, and it is 
necessary to pattern at the time of creation (distinguishing by different color with). 

[0012]Since this invention carries out material used for a hole injection band and/or an electron injection zone in 
common, and a luminous layer patterns it and it forms a layer without a relation all over an element set, it 
facilitates work and can also solve the fault in the case of a drive further. 

[001 3]A multilayer type organic EL device is an element which consists of multilayered constitution, such as (the 
anode / hole injection band / luminous layer / negative pole), and (the anode / luminous layer / electron 
injection zone / negative pole) (the anode / hole injection band / luminous layer / electron injection zone / 
negative pole). A hole injection band, a luminous layer, and an electron injection zone may be formed of the 
lamination more than a bilayer, respectively. In that case, in the case of a hole injection band, an electron hole is 
only received from a hole injection layer and a hole injection layer, the inside of a layer is conveyed, and the first 
hole injection layer or the layer which pours an electron hole into a luminous layer is called the second hole 
injection layer or an electron hole transporting bed for the layer which pours in an electron hole from an 
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electrode. Similarly, in the case of an electron injection zone, the first electronic injection layer or the layer 
which only receives an electron from an electronic injection layer and an electronic injection layer, conveys the 
inside of a layer, and pours an electron into a luminous layer is called the second electronic injection layer or an 
electron transport layer for the layer which pours in an electron from an electrode. These each class containing 
a luminous layer is used by various factors, such as adhesion not only with electric charge injectional and the 
transportability, and the luminescent characteristic of the material itself but an energy level, heat resistance, an 
organic layer, or an electrode, choosing it. 

[0014]the compound which has the capability to convey an electron hole, as a hole-injection material, has the 
hole-injection effect outstanding to the hole-injection effect, luminous layer, or luminescent material from the 
anode, and prevented movement into the electron injection zone or electron injection material of an exciton 
generated by the luminous layer, and was excellent in thin-film-forming capability is mentioned. Specifically A 
phthalocyanine derivative, a naphthalocyanine derivative, a porphyrin derivative, Oxazol, oxadiazole, triazole, 
imidazole, imidazolone, Imidazolethione, pyrazoline, a pyrazolone, tetrahydro imidazole, Hydrazone, acyl 
hydrazone, a poly aryl alkane, a stilbene. Butadiene, hexaalkoxy triphenylene, hexaaryloxy triphenylene, Although 
there are polymer materials/such as hexa acyloxy triphenylene, a benzidine type triphenylamine, a styryl amine 
type triphenylamine, a diamine type triphenylamine, etc. those derivatives and a polyvinyl carbazole, polysilane, 
and a conductive polymer, etc., It is not limited to these. 

[001 5]A still more effective hole— injection material in the hole— injection material which can be used in the 
organic EL device device of this invention is an aromatic tertiary amine compound, a phthalocyanine compound, 
or a hexaoxy triphenylene compound. As an example of the third class of aromatic amine compound, a 
triphenylamine, tritolyl amine, Tolyl diphenylamine, N,N'-diphenyl-N,N'-di-m-tolyl 4,4'-biphenyldiamine, N,N,N',N'- 
tetra (p-tolyl)-p-phenylene diamine, N,N,N',N'-tetra-p-tolyl 4,4*-biphenyldiamine, N,N'-diphenyl-N,N'-JI (1- 
naphthyl)-4,4'-biphenyldiamine, N,N'-JI (4-n-buthylphenyl)-N,N'-di-p-tolyl 9,10-phenanthrenediamine, Although 
there is oligomer or polymer with these the third class of aromatic amine skeleton, such as a 4,4',4"-tris(N- 
phenyl-N-m-tolylamino) triphenylamine and 1,1-bis[4-(di-p-tolylamino) phenyl] cyclohexane, etc., It is not 
limited to these. 

[0016]As an example of a phthalocyanine (Pc) compound, H 2 Pc, GuPc, CoPc, NiPc, ZnPc, PdPc, FePc, MnPc, 
ClAIPc, CIGaPc, CllnPc, Although there are a phthalocyanine derivative, naphthalocyanine derivatives, etc., such 
as CISnPc, ClgSiPc, (HO) AlPc, (HO) GaPc, VOPc, TiOPc, MoOPc, and GaPc-O-GaPc, it is not limited to these. 
[0017]As an example of a hexaoxy triphenylene compound, Hexamethoxy triphenylene, hexaethoxy triphenylene, 
hexa hexyloxy triphenylene, Hexa benzyloxy triphenylene, trimethylene dioxy triphenylene, Hexaalkoxy 
triphenylene, such as TORIECHI range oxy triphenylene. Hexaphenoxy triphenylene, hexa naphthyloxy 
triphenylene, Although there is hexa acyloxy triphenylene, such as hexaaryloxy triphenylene, such as 
hexabiphenylyloxy triphenylene and triphenylene dioxy triphenylene, hexaacetoxy triphenylene, and hexa 
benzoyloxy triphenylene, It is not limited to these. Below, the example of representation of hole-injection 
material is concretely illustrated to Table 1 . 
[0018] 
[Table 1] 
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[0022]the compound which has the capability to convey an electron, as an electron injection material, has the 
electron injection effect outstanding to the hole-injection effect, luminous layer, or luminescent material from 
the negative pole, and prevented movement to the hole injection band of the exciton generated by the luminous 
layer, and was excellent in thin-film-forming capability is mentioned. For example, fluorenone, anthra 
quinodimethane, diphenoquinone, thiopyrandioxide, Although there are oxazol, oxadiazole, triazole, imidazole, 
perylene tetracarboxylic acid, FUREORENIRIDEN methane, anthra quinodimethane, Antron, etc. and those 
derivatives, it is not limited to these. Sensitization can be carried out by adding an electronic acceptance 
substance into hole-injection material, and adding an electron-donative substance into electron injection 
material. 

[0023]In the organic EL device device of this invention, a still more effective electron injection material is a 
metal complex compound or a nitrogen-containing five membered ring compound. As a metal complex compound, 
specifically 8-hydroxyquinolinate lithium, Bis(8-hydroxyquinolinate)zinc, bis(8-hydroxyquinolinate)copper, Bis(8- 
hydroxyquinolinate)manganese, tris(8-hydroxyquinolinate)aluminium, Tris(2-methyl-8-hydroxyquinolinate) 
aluminum, Tris(8-hydroxyquinolinate) gallium, bis(10-hydroxybenzo [h] quinolinate)beryllium, Bis(10- 
hydroxybenzo [h] quinolinate)zinc, bis(2-methyl-8-hydroxyquinolinate)chlorogallium, Bis(2-methyh8- 
hydroxyquinolinateXo-cresolate) gallium, Bis(2-methyl-8-hydroxyquinolinate)(1-naphtho RATO) aluminum, Bis(2- 
methyl-8-hydroxyquiholinate)(2-naphtho RATO) gallium, Bis(2-methyl-8-hydroxyquinolinate)phenolate gallium, a 
mu-oxo screw [JI (2-methyl-8-hydroxyquinolinate) gallium], bis[o-(2-benzoxazolyl) phenolate] zinc, Although 
there are bis[o-(2-benzothiazolyl) phenolate] zinc, bis[o~(2-benzotriazoryl) phenolate] zinc, etc., it is not limited 
to these. 

[0024]As a nitrogen-containing five membered ring compound, oxazol, a thiazole, oxadiazole, thiadiazole, or a 
triazole derivative is preferred. Specifically The 2, 5-diphenyloxazole, 1 ,4-bis[2- (4-methyl-5-phenyloxazolyl)] 
benzene, A 2,5-diphenylthiazole, the 2,5-diphenyl- 1 and 3, 4-oxadiazole, The 2-(p-tert-buthylphenyl)-5-p- 
biphenylyl 1 and 3, 4-oxadiazole, 2,5— JI (1-naphthyl)-1,3,4-oxadiazole, 1,4~bis[2- (5-phenyl-1 ,3,4-oxadiazolyl)] 
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benzene, 4,4'-bis[2- (5-phenyl-1,3,4-oxadiazo!yl)] biphenyl, 2-(p-tert-buthylphenyl)-5-p-biphenylyl 1,3,4- 
thiadiazole, 2,5-JI (1-naphthyl)-1,3,4-thiadiazole, 1,4-bis[2- (5-phenyl-1 ,3,4-thiadiazoIyl)] benzene, 3-(p-tert- 
buthylphenyl)-5-p-biphenylyl 4-phenyl-1 ,2,4-triazole, Although there are 3,5-JI (1-naphthyl)-4-m-tolyl 1,2,4- 
triazole, 1,4-bis[3- (4,5-diphenyl-1,2,4-triazoryl)] benzene, etc., It is not limited to these. Below, the example of 
representation of electron injection material is concretely illustrated to Table 2. 
[0025] 

[Table 2] 
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[0027]It is more effective to use material with the capability strong against an electronic injection layer to 
prevent pouring and transportation of an electron hole, since it pours in and is rather easier to convey the 
electron hole than an electron when using an aromatic tertiary amine compound for a luminous layer in this 
invention. As such materials, the gallium complex compound and nitrogen-containing five membered ring 
compound in the above-mentioned material are preferred. 

[0028]Even if it provides only a luminous layer between the anode and the negative pole in the case of the 
luminescent material used for this invention, an effect is fully acquired, but. Light emitting luminance and 
efficiency are raised, or in order to raise a life, hole-injection material and electron injection material can be 
used for the electrode side of one side or both, a new layer can be provided in the electrode side, and it can be 
made a multilayer type. While raising the injection efficiency of an electron hole and an electron by having such 
composition, it can reach to a confrontation electrode, without the electron hole and electron which were poured 
in into the element recombining, and the exciton produced by recombination can be prevented from escaping to 
an electrode. The fall of the luminosity by quenching or a life can be prevented. 

[0029]In this invention, in order to create simple by simplifying an equipment configuration, each luminous layer 
may be formed from a single luminescent material, respectively, but in addition to the material of this invention, 
the further publicly known luminescent material, hole-injection material, and electron injection material can also 
be used if necessary. It can be used if necessary combining a luminescent material, doping materials, hole- 
injection material, or electron injection material. Light emitting luminance and luminous efficiency can also be 
raised by selection of doping materials. 

[0030]As the luminescent material in this invention, or doping materials, Anthracene, naphthalene, phenanthrene, 
pyrene, tetracene, Coronene, a chrysene, fluorescein, perylene, phtalo perylene, Non [ naphthalo perylene and 
peri non, / phtalo peri non, / naphthalo peri ], Diphenylbutadiene, tetraphenylbutadiene, a coumarin series 
compound, An oxadiazole system compound, aldazine, screw benzoxazoline, A screw styryl system compound, 
pyrazine, a cyclopentadiene, a quinoline metal complex, An aminoquinoline metal complex, a benzoquinoline metal 
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complex, imine, diphenylethylene, Vinylanthracene, diaminocarbazole, a triphenylamine, A benzidine type 
triphenylamine, a styryl amine type triphenylamine, A diamine type triphenylamine pyran, thiopyran, poly methine, 
merocyanine, Although there are an imidazole chelation oxy NOIDO compound, a porphyrin metal complex, a 
phthalocyanine complex, a rare earth metal complex, Quinacridone, rubrene, RUBISEN and an object for dye 
laser, a fluorochrome for brightening, etc., it is not limited to these. 

[0031] As an example of a material effective as a luminescent material or doping materials, Tris(8- 
hydroxyquinolinate)aluminium, tris(2-methyh8-hydroxyquinolinate) aluminum, Tris(8-hydroxyquinolinate) gallium, 
bisOO-hydroxybenzo [h] quinolinate)beryllium, Bis(10-hydroxybenzo [h] quinolinate)zinc, bis(2-methyh8- 
hydroxyquinolinate)chlorogallium, Bis(2-methyl-8-hydroxyquinolinate)(o-cresolate) gallium, Bis(2-methy|-8- 
hydroxyquinolinate)(1-naphtho RATO) aluminum, Bis(2-methyl-8-hydroxyquinolinate)(2-naphtho RATO) gallium, 
Bis(2-methyl-8-hydroxyquinolinate)phenolate gallium, A mu-oxo screw [JI (2-methyl-8-hydroxyquinolinate) 
gallium], Metal complex compounds, such as bis[o-(2'-benzoxazolyl) phenolate] zinc, bis[o-(2-benzothiazolyl) 
phenolate] zinc, and bis[o-(2-benzotriazoryl) phenolate] zinc, N,N,N',N'-tetrakis [p-(alpha and alpha- 
dimethylbenzyl) phenyl]-9,10-anthracenediamine, Aromatic amine system compounds, such as 9,10-bis[4-(di-p- 
tolylamino) phenyl] anthracene, 4,4'-bis(beta and beta-diphenylvinyl)biphenyl, 4,4'-bis[beta-(N-ethyh3- 
carbazolyl) vinyl] biphenyl, Screw styryl system compounds, such as 4,4'-bis[p-(diphenylamino) styryl] biphenyl, 
Perylene, a perylene diimidotetracarboxylic acid derivative, a 3-(2'-benzothiazolyl)-7-diethylamino coumarin 
(coumarin 6), 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-Piran (DCM), Although there are 
NIRU red, diphenylanthracene and its derivative, Quinacridone and its derivative, rubrene and its derivative, 
RUBISEN, its derivative, etc., it is not limited to these. 

[0032]In this invention, an aromatic tertiary amine compound is mentioned as a still more effective luminescent 
material or doping materials. By changing chemical structure, ****** which obtains what has the fluorescence of 
one color of all the visible regions is possible for an aromatic tertiary amine compound from blue to red, and it 
can take out all the luminescent color by using this for an organic EL device. With the aromatic series in this 
invention, or an aromatic ring, heteroatoms other than a carbon atom may also be included, and when there is 
this heterocycle, a color can also be changed a lotWhat forms the nitrogen ring is contained in the aromatic 
tertiary amine compound of this invention by making combination from the groups combined with a nitrogen 
atom. Although the aromatic tertiary amine compound of this invention has at least one aromatic ring coupled 
directly with the nitrogen atom and the remainder may be non-aromatic groups, such as an alkyl group, it is good 
that all the three groups preferably combined with a nitrogen atom are aromatic rings. 

[0033]The following are mentioned as an example of the aromatic tertiary amine compound of this invention. 9- 
[4-(diphenylamino) phenyl] anthracene, N,N-di-m~tolyl 9-phenanthrene amine, 4,4'-bis[p-(diphenylamino) styryl] 
biphenyl, Bis[2-{p-(diphenyIamino) styryl} phenyl] ether, 9,10-bis[4-(di-p-tolylamino) phenyl] anthracene, 3,6-bis 
[4-(di-m-tolylamino) phenyl] phenanthrene, A benzobis[2-{4-(diphenylamino) phenyl}] thiazole, 1 ,4-bis(N-phenyh 
3-carbazolyl)benzene, 4,4-JI (N-carbazolyl) biphenyl, 3,5-screw [4-(N-AKURIDONIRU) phenyl]-4-phenyl-1,2,4- 
triazole, 4,4'-bis[beta-(N-ethy|-3-carbazolyl) vinyl] biphenyl, 1,2-bis[H4-(phenyl-m-tolylamino)} naphthyl] 
ethylene, 1,2-bis[9-[10-(di-p-tolylamino)} anthryl] ethylene, N,N,N*,N'-tetra-p-biphenylyl 1,4-naphthalenediamine, 
N,N,N',N'-tetra-p-tolyl 2,6-naphthalenediamine, N,N,N',N'-tetrakis (p-phenoxyphenyl)-2,7-phenanthrenediamine, 
N,N'-dimethylphenyl N,N'-JI (4-n-buthylphenyl)-9,10-phenanthrenediamine, N.N.N'.N'-tetrakis [p-(alpha and 
alpha-dimethylbenzyl) phenyl]-9,10-anthracenediamine, N,N,N',N'-tetra-p-tolyl 3,9-perylene diamine, N,N,N',N'- 
tetra-p-tolyl 5,12-kana SENJI amine, A 3,7-bis(di-p-tolylamino)dibenzo thiophene sulfone, A 5,6,1 1,1 2-tetrakis 
[4-{JI (p-benzylphenyl) amino} phenyl] naphthacene, Although there are 3,4,9, 10-tetrakis (diphenylamino) 
perylene and 2,3,6,7,10,1 1-hexakis (di-p-tolylamino) triphenylene, it is not limited to these. 
[0034] Electron injection material, a luminescent material, and the hole-injection material can have a common 
thing used irrespective of a coloring region as electron injection material or a luminescent material, although 
used combining a suitable thing, when aromatic tertiary amine is used especially for all the coloring regions of a 
multicolor luminous layer. Although what was suitable, respectively was chosen and being patterned according to 
a coloring region, if former and electron injection material and hole-injection material are those in which these 
were common and there are, it will become possible to form over the whole surface, without patterning. 
[0035]As a conductive material used for the anode of an organic EL device device, The thing with a bigger work 
function than 4 eV is suitable, and specifically, Carbon, aluminum, vanadium, iron, cobalt, nickel, tungsten, 
Organic conductive resin, such as metallic oxides, such as tin oxide, indium oxide, a zinc oxide, etc. which are 
used for metal, such as silver, gold, platinum, and palladium, and those alloys, an ITO board, and a NESA board, 
and those composites and also a polythiophene, and polypyrrole, is used. 

[0036]Although what has a work function smaller than 4 eV as a conductive material used for the negative pole 
is suitable and those alloys, such as magnesium, calcium, tin, lead, titanium, yttrium, lithium, a ruthenium, 
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manganese, and aluminum, are used, It is not limited to these. As an alloy, although magnesium/silver, 
magnesium/indium, lithium/aluminum, etc. are mentioned as an example of representation, it is not limited to 
these. The ratio of an alloy is controlled by the temperature of a deposition source, atmosphere, a degree of 
vacuum, etc., and is chosen as a suitable ratio. The fluoride of the metal which has low work functions, such as 
LiF and MgF 2 , can also be used with the thin film between an organic layer and conductive materials, such as 
metal, etc. as the negative pole. As long as the anode and the negative pole have necessity, they may be formed 
of the lamination more than a bilayer. 

[0037]As for at least one side, in order to make light emit efficiently in an organic EL device device, it is 
desirable to make it transparent enough in the luminous wavelength field of an element. The transparent thing of 
a substrate is desirable. The above-mentioned conductive material is used for a transparent electrode, and it 
sets it up so that predetermined translucency may secure by methods, such as vacuum evaporation and 
sputtering. As for the electrode of a light-emitting surface, it is desirable to make light transmittance not less 
than 10%. If it is not limited if a substrate has mechanical and thermal intensity and has transparency, but it is 
illustrated, transparent resin, such as a glass substrate, a polyethylene board, a polyethylene rente REFUTE rate 
board, a polyether sulphone board, and a polypropylene board, will be raised. 

[0038]The formation of each class of the organic EL device device concerning this invention can apply which 
method of the wet forming-membranes methods, such as the dry type forming-membranes methods, such as 
vacuum deposition, sputtering, plasma, and ion plating, spin coating, dipping, and flow coating. Although thickness 
in particular is not limited, it is necessary to set it as suitable thickness. If thickness is too thick, in order to 
obtain fixed optical power, big impressed electromotive force will be needed and efficiency will worsen. If 
thickness is too thin, even if a pinhole etc. will occur and it will impress an electric field, sufficient light emitting 
luminance is not obtained. The thickness of usual organic each class has the preferred range of 1 micrometer 
from 5 nm, although the range of 10 micrometers is suitable from 1 nm. The range of further 10 to 200 nm is 
preferred. Although it is preferred to use 1 micrometer or less also as thickness of the whole organic layer, 1 
micrometer is exceeded depending on selection of material. 

[0039]The solvent may be any, although suitable solvents, such as ethanol, chloroform, a tetrahydrofuran, and 
dioxane, are made to dissolve or distribute the material which forms each class in the case of the wet forming- 
membranes method and a thin film is formed. Also in which organic compound film layer, suitable resin and 
additive agent may be used on a membrane formation disposition for membranous pinhole prevention etc. As 
possible resin of use, polystyrene, polycarbonate, polyarylate, Polyester, polyamide, polyurethane, polysulfone, 
polymethylmethacrylate, Conductive resin, such as photo electroconductive polymer, such as insulating resin, 
such as polymethyl acrylate and cellulose, and those copolymers, poly-N-vinylcarbazole, and polysilane, a 
polythiophene, polypyrrole, and polyphenylene vinylene, can be mentioned. However, since amorphous nature is 
high in the case of the compound of this invention, a good film can be formed even if it does not mix resin. An 
antioxidant, an ultraviolet ray absorbent, a plasticizer, etc. can be mentioned as an additive agent. 
[0040]In the organic EL device device of this invention, for the improvement of stability to temperature, 
humidity, atmosphere, etc., It is also possible to provide the protective layer which consists of an inorganic oxide, 
a sulfide, a nitride, fluoride, a low-molecular organic compound, or a thin film of resin on the surface of a device, 
to cover a device in the metal which enclosed inactive gas, glass, or the case made of resin, or to protect the 
whole device with a silicone oil, resin, etc. 

[0041]Since it is necessary to pattern a luminous layer in this invention, in the present art, the dry type 
membrane formation of vacuum deposition etc. of a luminous layer is more preferred. When forming all over an 
element, without patterning, either dry type or a wet type is OK as them, but in order that a hole injection layer 
and an electronic injection layer may optimize each light-emitting part, when patterning either a hole injection 
layer or an electronic injection layer, their dry type membrane formation is more preferred. Since it is necessary 
to make it not destroy a lower layer to form membranes on the patterned layer, the dry type membrane 
formation is rather more preferred. 

[0042]In order to make an organic electroluminescence display drive, it can be necessary to one [ a pixel ] and 
turn off each pixel arbitrarily. A drive system for that and composition are as follows. Static drives comprise a 
segment electrode connected with one common electrode at each pixel each, and carry out the address of the 
arbitrary pixels by inputting an electrical signal into each segment electrode selectively. It is used for a fixed 
symbol, the display of area, a seven segment (8 characters), and a small-scale dot matrix display, and an easy 
symbol display and a segment display are performed. 

[0043]The element of a matrix drive has the electrode structure of stripe shape in a x axis and y shaft 
orientations, as shown in drawing 1 . Here, the electrode of x shaft orientations (transverse direction) is called a 
line electrode or a low electrode, and the electrode of y shaft orientations (lengthwise direction) is called a 
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column electrode or a column electrode. It inputs the electrical signal (data) for a display into a column electrode 
(again limping gait electrode) synchronizing with it, and a screen display carries out the address of the arbitrary 
pixels, choosing a line electrode (or column electrode) one by one, and forms a picture. The pixel which calls it a 
scan to choose one by one and is located in a line on a scanning electrode will be in an operating state 
according to the signal inputted into a data electrode synchronizing with selection of a scanning electrode, and 
will be in a non-operating state altogether at the time when other scanning electrodes are chosen, i.e., non 
selection time. This driving method is called simple matrix driving or passive matrix drive. When carrying out the 
passive matrix drive of the organic electroluminescence display, since power consumption and driver voltage can 
be made low, the negative pole is used as a scanning electrode, and the anode is used as a data electrode in 
many cases. That is because the current which the current which generally flows into the high anode of 
resistance can be made small, and flows into the low negative pole of resistance can be made larger than the 
anode. 

[0044]In the case of the display of a passive matrix drive, it will be in a state of operation (luminescence) 
according to the half-selective state by the voltage impressed to non selection pixels other than a selected 
picture element. What produces this from a half-selective state although a cross talk is called is stopped by a 
circuit design. However, in the case of an organic EL device, it may generate also in leakage current and it is 
necessary to raise the rectifying characteristic of an element for preventing this. 
[0045]In a passive matrix drive, since a non-operating state arises by scan, substantial operating time is 
dramatically short. Only the time of 1 /hundreds will be turned on in a common display. For this reason, it is 
necessary to make very high moment luminosity at the time of lighting of each element, and it needs to make 
driver voltage high according to this. Since it becomes so remarkable that a display highly minute [ this ] and 
large-scale is created, the conditions in the field of the demand characteristics over material or a circuit design 
become severe. Methods for avoiding this include an active matrix. This is a method which is arranged on the 
matrix of a scanning electrode and a data electrode and which provides and drives a switching element for every 
pixel, the operating state between scanning periods can be held, and since the whole panel surface is driven 
continuously, a bright screen is obtained. As a switching element, the thin film transistor (TFT) which generally 
consists of p-Si etc. is used. 

[0046]Since a pixel becomes an at least hundreds of micrometers order when obtaining a high definition display, 
patterning of the level corresponding to this is needed. Although there is also the method of etching after 
membrane formation about patterning of an organic layer, especially a luminous layer, the method of generally 
performing detailed etching being difficult and the accuracy of a pixel pattern by using a mask etc. at the time of 
the membrane formation by an electrode since. In the case of the general forming-membranes method which 
forms membranes in order of the anode, an organic layer, and the negative pole, patterning of ITO by which 
normal use is carried out as the anode, In order to prevent the method, the leakage current of an element, and 
the short circuit which use and pattern a mask at the time of membrane formation, there is also the method of 
carrying out patterning membrane formation of oxides, such as Si0 2 and aluminum 2 0 3 and AIN, a nitride, the 
organic matter of an insulation, etc. further after membrane formation of ITO, but. Usually, after applying a 
photopolymer to the ITO film which formed membranes on the whole surface, exposure patterning is carried out, 
negatives are developed using a photo mask, and it carries out by etching from acid, such as HCI-Fe 2 0 3 solution 
and aqua regia. 

[0047]Although there are the method of patterning at the time of membrane formation, or etching after 
membrane formation also with negative pole patterning using a mask, etc., In order to create a high definition 
pixel certainly, the septum (it is called a negative pole septum) of the reverse tapered shape of tens of 
micrometer order is beforehand provided on a substrate, and there is the method of patterning the negative pole 
automatically, using this negative pole septum as a shadow mask. A negative pole septum is provided so that it 
may intersect perpendicularly with the anode patterned beforehand. One by one, the negative pole of 
predetermined shape is patterned by vapor-depositing with an organic compound and negative pole metal. The 
negative electrode lines which adjoined by this process are electrically insulated to tens of micrometer order by 
a negative pole septum. The negative pole septum of reverse tapered shape applies the photopolymer of 
NEGATAIPU with a spin coat method, for example, and is formed in developing negatives after exposure using a 
photo mask. Although the gap between dots of a display is determined by the width of this negative pole septum, 
it is possible to the gap of several micrometers, and a high definition display can be realized. 
[0048]In this invention, since it aims at expressing the display of multicolor, and a desirable full color image, it is 
necessary to distinguish preferably at least two kinds of luminous layers with three kinds of materials at least. 
Although there is a line pattern as shown in drawing 1 as patterning, a dot pattern may be sufficient, and as long 
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as the other patterning is also arranged so that a pixel may adjoin each other, and there is no difficulty in 
particular in selection of a pixel at the time of a drive, what kind of thing may be used. These patterning is the 
most sure to carry out by using metal masks, such as an iron alloy of SUS or others, or nonferrous metal, its 
alloy, at the time of membrane formation. Although the mask according to each material may be prepared and 
may be exchanged one after another at this time, since the pattern of each color is usually the same, shifting 
the same mask can also create each pattern. However, since the size and arrangement of a pixel differ from 
each other for every color, when patterns differ, it is necessary to prepare each mask. 
[0049]In creating the display of an easy area color in which each foreground color was fixed in this invention, 
Although what is necessary is to distinguish only the portion by different color with using a mask etc., to express 
arbitrary pictures in the color tone which had flexibility to some extent, it is necessary to make it the dot matrix 
display which consists of an element of two or more colors. When it forms from the element of two colors, the 
neutral colors of two colors can be taken out by adjustment of the luminosity of an adjacent element. When the 
element of especially blue, yellow, or orange is arranged, white can be obtained as neutral colors. When 
consisting of an element of three colors, the still more various colors as neutral colors can be expressed. Like 
especially CRT and full color LCD, the full color organic electroluminescence display which can express the 
arbitrary colors containing white can be made by arranging three colors of red (R) green (G) blue (B). Although it 
is preferred that 380-490 nm and green have [ as for the wavelength which shows maximum strength ] 490-570 
nm, red, or a sour orange within the limits of 570-780 nm at this time in blue, it is necessarily this limitation by 
neither intensity nor the shape of a spectrum. In order to create the full color display which was further 
excellent in the color tone, a light filter and the filter which shows a fluorescence may be used together. 
[0050]In a multicolor organic electroluminescence display, when the direction the rectifying action of each color, 
light emitting threshold voltage, whose current-luminosity-voltage characteristic, etc. corresponded mostly 
considers the composition and the drive of an element, it is preferred. Since various characteristics are well alike 
and also the aromatic tertiary amine compound can arrange red, green, blue, and each color, it is preferred as a 
material of this invention. However, since each color is independent as an element, when there is a suitable 
material in which materials other than aromatic tertiary amine could be used, and various characteristics 
resembled others, even if composition becomes complicated somewhat, It may be better to use materials other 
than an aromatic tertiary amine compound to obtain the highest characteristic with a more outstanding material. 
As for each luminous layer, in order to create as simply as possible, not doping is preferred, but it dopes in many 
cases for adjustment of a color or the characteristic. Although considering the whole composition the nearest 
possible thickness of the thickness of each luminous layer is better, in order to arrange each coloring matter 
child's various characteristics further, it may change thickness a lot. The characteristic, especially luminosity can 
also be arranged by changing each coloring matter child's area. 

[0051]In a multicolor organic electroluminescence display, since the pixel is very small, the defect and cross talk 
of an element occur by the leakage of current, or generating of a short circuit in many cases. It is carrying out a 
hole injection band and an electron injection zone in common, and forming them all over an element set in this 
invention, Generating of the leakage current or a short circuit can be prevented by giving fixed thickness to the 
organic layer which plays the role of an insulation by the level difference part made by etching of the anode, or 
preventing direct contact of the anode and the negative pole which are produced by slight gap of patterning. 
Although one layer of them may be sufficient as it, it is preferred to carry out two or more layers in common, 
and if the layer in the hole injection band carried out in common and an electron injection zone does not differ in 
various characteristics remarkably among each coloring matter child further, it is preferred [ a layer ] to carry 
out all the layers other than a luminous layer in common also from the field of facilitation of element creation. It 
has a hole injection layer and one layer of electronic injection layers at a time, and the mimetic diagram at the 
time of forming both completely is shown in drawing 2 and drawing 3 . In this invention, when an aromatic tertiary 
amine compound with near various characteristics is used for each luminescent material, it is easy to carry out a 
whole injection layer in common. However, in order to think the design of a drive system as important and to 
bring each coloring matter child's characteristic close more, the charge of an injecting material may be the same, 
or the thickness may be changed or it may change material by each coloring matter child further. 
[0052]As mentioned above, organic EL devices, such as luminous efficiency and the maximum light emitting 
luminance, were able to be improved by making an organic EL device device the composition of this invention. 
Since it was dramatically stable and usable light emitting luminance was obtained practical by still lower driver 
voltage to heat or current, this element was also able to reduce substantially degradation which was a big 
problem to the former. Moreover, since some organic layers were common, the composition and the drive circuit 
of the device were able to be simplified. 

[0053]The multicolor luminescence organic EL device device of this invention as the multicolor or full color 
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display of a thin flat surface The plotting board of instruments, Monitoring screens and the uses which replace 
the present color liquid crystal displays, such as application, etc. to a flat TV etc. further, such as a beacon light, 
etc. a Personal Digital Assistant, a computer, can be considered, and the industrial value is dramatically large. 
[0054] 

[Example]Hereafter, this invention is explained still in detail based on an example. 

On the glass plate with an ITO electrode patterned after the linewidth of 1 mm washed [ example 1 ], vacuum 
deposition of the N.N'-diphenyl-N.N'-JI (1-naphthyl)-4,4'-biphenyldiamine was carried out to the whole surface, 
and the hole injection layer of 50 nm of thickness was obtained. As blue, next, N,N'-dimethylphenyl N.N'-JI (4-n- 
buthylphenyl)-9,10-phenanthrenediamine, As green, a 3,7-bis(di-p-tolylamino)dibenzo thiophene sulfone, Vacuum 
deposition of 3, 4, 9, and every 40 nm of the 10-tetrakis (diphenylamino) perylenes was carried out in the 
direction which intersects perpendicularly with the line pattern of ITO using a mask with a linewidth of 1 mm as 
red at equal intervals, respectively, and each color luminous layer was obtained. Furthermore, vacuum deposition 
of the bis(2-methy|-8-hydroxyquinolinate)phenolate gallium was carried out to the whole surface, and the 
electronic injection layer of 30 nm of thickness was obtained. Right above each color luminous layer, the 
electrode of 1 50 nm of thickness was formed using the mask with a linewidth of 1 mm with the alloy which 
moreover mixed silver with magnesium by 10:1, and each coloring matter child got the organic 
electroluminescence display of the dot matrix of 20x3(color)x16 at 1 mm x 1 mm. Each coloring matter child was 
able to show luminescence more than 100 (cd/m 2 ) with the direct current voltage 5V, and was able to acquire 
the white light of the maximum luminance 1200 (cd/m 2 ) by matrix drive. 

[0055]On the glass plate with an ITO electrode patterned after the linewidth of 1 mm washed [ example 2 ], 
N,N,N',N'-tetra-p-tolyl 4,4'-biphenyldiamine was dissolved in the methylene chloride, and the hole injection layer 
of 50 nm of thickness was obtained by the spin coating method. As blue 9,10-bis[4-(di-p-tolylamino) phenyl] 
anthracene Next, 50 nm, As green 1 ,2-bis[1 ~{4-(phenyl-nn-tolylamino)} naphthyl] ethylene 30 nm, Vacuum 
deposition of the 5,6,1 1,1 2-tetrakis [4-{JI (p-benzylphenyl) amino} phenyl] naphthacene was carried out in the 
direction which intersects perpendicularly with the line pattern of ITO using a mask with a 40-nm linewidth 
[ every ] of 1 mm as red at equal intervals, and each color luminous layer was obtained. Furthermore, vacuum 
deposition of the tris(8-hydroxyquinoIinate)aluminium was carried out to the whole surface, and the electronic 
injection layer of 30 nm of thickness was obtained. Right above each color luminous layer, the electrode of 100 
nm of thickness was formed using the mask with a linewidth of 1 mm with the alloy which moreover mixed 
aluminum and lithium by 50:1, and each coloring matter child got the organic electroluminescence display of the 
dot matrix of 20x3(color)x16 at 1 mm x 1 mm. Each coloring matter child was able to show luminescence more 
than 100 (cd/m 2 ) with the direct current voltage 5V, and was able to acquire the white light of the maximum 
luminance 1500 (cd/m 2 ) by matrix drive. 

[0056]On the glass plate with an ITO electrode patterned after the linewidth of 1 mm washed [ example 3 ], 
vacuum deposition of the CuPc was carried out to the whole surface, and the first hole injection layer of 30 nm 
of thickness was obtained. Subsequently, using a mask with a linewidth of 1 mm which intersects perpendicularly 
with the pattern of ITO into the portion of a blue element. N,N'-diphenyl-N,N'-JI (1-naphthyl)-4,4'- 
biphenyldiamine into the portions of 40 nm and a green element. Vacuum deposition of every 30 nm of the 1,1- 
bis[4-(di-p-tolylamino) phenyl] cyclohexane was carried out for N,N'-diphenyhN,N'-di-m-tolyl 4,4'- 
biphenyldiamine to the portions of 50 nm and a red element, and the second hole injection layer was obtained. 
As blue, next, 4,4'-bis(beta and beta-diphenylvinyl)biphenyl, Use N,N,N',N'-tetra-p-tolyl 5,12-kana SENJI amine 
as green, and a mask with a linewidth of 1 mm is used as tris(8-hydroxyquinolinate)aluminium and red, Vacuum 
deposition of every 40 nm was carried out to right above the patterned hole injection layer, respectively, and 
each color luminous layer was obtained. Furthermore, further bis(2-methyl-8-hydroxyquinolinate)phenolate 
aluminum with 1 0 nm for 3-(p-tert-buthylphenyl)-5-p-biphenylyl 4-phenyI-1 ,2,4-triazole into the portion of a 
blue element 40 nm, The mu-oxo screw [JI (2-methyl-8-hydroxyquinolinate) gallium] was made the portion of 
the green element, vacuum deposition of every 50 nm of the bis[o-(2-benzothiazolyl) phenolate] zinc was carried 
out to the portions of 30 nm and a red element, and the electronic injection layer was obtained. Right above 
each color luminous layer, the electrode of 200 nm of thickness was formed using the mask with a linewidth of 1 
mm with the alloy which moreover mixed indium with magnesium by 10:1, and each coloring matter child got the 
organic electroluminescence display of the dot matrix of 20x3(color)x16 at 1 mm x 1 mm. Each coloring matter 
child was able to show luminescence more than 100 (cd/m 2 ) with the direct current voltage 5V, and was able to 
acquire the white light of the maximum luminance 1 600 (cd/m 2 ) by matrix drive. 

[0057]On the glass plate with an ITO electrode patterned after the linewidth of 1 mm washed [ example 4 ], the 
compound (H-4) of Table 1 was dissolved in the methylene chloride, and the hole injection layer of 50 nm of 
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thickness was obtained by the spin coating method. As blue bis[2-{p-(diphenylamino) styryl} phenyl] ether Next, 
30 nm, As green a 3,7-bis(di-p-tolylamino)dibenzo thiophene sulfone 40 nm, Vacuum deposition of the 1,2-bis[9- 
{1 0-(di-p-tolylamino)] anthryl] ethylene was carried out in the direction which intersects perpendicularly with the 
line pattern of ITO using a mask with a 40-nm linewidth [ every ] of 1 mm as orange at equal intervals, 
respectively, and each color luminous layer was obtained. Vacuum deposition of the 4,4'-bis[2- (5-phenyl-1,3,4- 
oxadiazolyl)] biphenyl was carried out to the pan on the whole surface, and the second electronic injection layer 
of 20 nm of thickness was obtained. Subsequently, vacuum deposition of the bis(2-methyl-8-hydroxyquinolinate) 
(p-cyanophenolate) gallium was carried out to the whole surface, and the first electronic injection layer of 30 nm 
of thickness was obtained. Right above each color luminous layer, the electrode of 1 50 nm of thickness was 
formed using the mask with a linewidth of 1 mm with the alloy which moreover mixed silver with magnesium by 
10:1, and each coloring matter child got the organic electroluminescence display of the dot matrix of 20x3(color) 
x16 at 1 mm x 1 mm. Each coloring matter child was able to show luminescence more than 100 (cd/m 2 ) with the 
direct current voltage 5V, and was able to acquire the white light of the maximum luminance 1300 (cd/m 2 ) by 
matrix drive. 

[0058] On the glass plate with an ITO electrode patterned after the linewidth of 1 mm washed [ example 5 ], 
vacuum deposition of the 2,3,6,7,10,1 1-hexaethoxy triphenylene was carried out to the whole surface, and the 
hole injection layer of 70 nm of thickness was obtained. As blue, next, N,N,N',N'-tetrakis (p-phenoxyphenyl)-2,7- 
phenanthrenediamine, As green tris(8-hydroxyquinolinate)aluminium and N,N'-dimethyl Quinacridone by the 
weight ratio of 100:1. As orange. Tris. (8-hydroxyquinolinate) Aluminum and 4~. (Dicyanomethylene) Vacuum 
deposition of every 50 nm of-2-methyl-6-(p-dimethylaminostyryl)-4H-Piran (DCM) was carried out in the 
direction which intersects perpendicularly with the line pattern of ITO using a mask with a linewidth of 1 mm by 
the weight ratio of 100:5 at equal intervals, respectively, and each color luminous layer was obtained. 
Furthermore, vacuum deposition of the bis(2-methyi-8-hydroxyquinolinate)(1-naphtho RATO) gallium was 
carried out to the whole surface, and the electronic injection layer of 40 nm of thickness was obtained. Right 
above each color luminous layer, the electrode of 1 50 nm of thickness was formed using the mask with a 
linewidth of 1 mm with the alloy which moreover mixed aluminum with magnesium by 10:1, and each coloring 
matter child got the organic electroluminescence display of the dot matrix of 20x3(color)x1 6 at 1 mm x 1 mm. 
Each coloring matter child was able to show luminescence more than 100 (cd/m 2 ) with the direct current 
voltage 5V, and was able to acquire the white light of the maximum luminance 1 100 (cd/m 2 ) by matrix drive. 
[0059]On the glass plate with an ITO electrode patterned after the linewidth of 1 mm washed [ example 6 ], 
vacuum deposition of the N,N,N',N'-tetra-p-tolyl 2,6-naphthalenediamine was carried out to the whole surface, 
and the hole injection layer of 50 nm of thickness was obtained. As blue, next, N,N,N',N'-tetra-p-biphenylyl 1,4- 
naphthalenediamine, Vacuum deposition of every 50 nm of the N,N,N',N*-tetra-p-tolyl 3,9-perylene diamine was 
carried out in the direction which intersects perpendicularly with the line pattern of ITO using a mask with a 
linewidth of 1 mm as orange at equal intervals, respectively, and each color luminous layer was obtained. 
Furthermore, vacuum deposition of the bis(2-methy|-8-hydroxyquinolinate)phenolate gallium was carried out to 
the whole surface, and the electronic injection layer of 30 nm of thickness was obtained. Right above each color 
luminous layer, the electrode of 1 50 nm of thickness was formed using the mask with a linewidth of 1 mm with 
the alloy which moreover mixed silver with magnesium by 10:1, and each coloring matter child got the organic 
electroluminescence display of the dot matrix of 30x2(color)x16 at 1 mm x 1 mm. Each coloring matter child was 
able to show luminescence more than 100 (cd/m 2 ) with the direct current voltage 5V, and was able to acquire 
the white light of the maximum luminance 2200 (cd/m 2 ) by matrix drive. 

[0060]On the glass plate with an ITO electrode patterned after the linewidth of 1 mm washed [ example 7 ], 
vacuum deposition of the 4,4',4"-tris(N-phenyl-N-m-tolylamino) triphenylamine was carried out to the whole 
surface, and the first hole injection layer of 40 nm of thickness was obtained. Subsequently, vacuum deposition 
of the N.N'-diphenyl-N.N'-JI (1-naphthyl)-4,4'-biphenyldiamine was carried out to the whole surface, and the 
second hole injection layer of 10 nm of thickness was obtained. As blue, next, N,N,N',N'-tetra-p-phenyl-1 ,4- 
naphthalenediamine, As green, N,N,N',N'-tetrakis [p-(alpha and alpha-dimethylbenzyl) phenyl]-9,10- 
anthracenediamine, Vacuum deposition of every 40 nm of the 1 ,2~bis[9-{1 0-(di-p-methoxy phenylamino)} 
anthryl] ethylene was carried out in the direction which intersects perpendicularly with the line pattern of ITO 
using a mask with a linewidth of 1 mm as red at equal intervals, respectively, and each color luminous layer was 
obtained. Furthermore, vacuum deposition of the bis(2-methyl-8-hydroxyquinolinate)(p-cyanophenolate) gallium 
was carried out to the whole surface, and the electronic injection layer of 40 nm of thickness was obtained. 
Right above each color luminous layer, the electrode of 150 nm of thickness was formed using the mask with a 
linewidth of 1 mm with the alloy which moreover mixed silver with magnesium by 10:1, and each coloring matter 
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child got the organic electroluminescence display of the dot matrix of 20x3(color)x1 6 at 1 mm x 1 mm. Each 
coloring matter child was able to show luminescence more than 100 (cd/m 2 ) with the direct current voltage 5V, 
and was able to acquire the white light of the maximum luminance 2000 (cd/m 2 ) by matrix drive. 
[0061]On the glass plate with an ITO electrode patterned after the linewidth of 1 mm washed [ example 8 ], 
vacuum deposition of the 2,3,6,7,10,1 1 -hexaphenoxy triphenylene was carried out to the whole surface, and the 
hole injection layer of 60 nm of thickness was obtained. Next, as blue 4,4'-bis(beta and beta-diphenylvinyl) 
biphenyl and 4,4'-bis[beta-(N-ethyl-3-carbazolyl) vinyl] biphenyl by the weight ratio of 1 00:3. As green tris(8- 
hydroxyquinolinate)aluminium and N,N,N',N'-tetra-p-tolyl 9,10-anthracenediamine by the weight ratio of 100:5. 
As red N,N,N',N'-tetra-p-tolyl 3,9-perylene diamine and 3,4,9,1 0-tetrakis (di-p-tolylamino) perylene by the 
weight ratio of 100:1. Vacuum deposition of every 40 nm was carried out in the direction which intersects 
perpendicularly with the line pattern of ITO using a mask with a linewidth of 1 mm at equal intervals, 
respectively, and each color luminous layer was obtained. Furthermore, vacuum deposition of the tris(8- 
hydroxyquinolinate)aluminium was carried out to the whole surface, and the electronic injection layer of 30 nm of 
thickness was obtained. Right above each color luminous layer, the electrode of 1 50 nm of thickness was formed 
using the mask with a linewidth of 1 mm with the alloy which moreover mixed aluminum and lithium by 50:1, and 
each coloring matter child got the organic electroluminescence display of the dot matrix of 20x3(color)x1 6 at 1 
mm x 1 mm. Each coloring matter child was able to show luminescence more than 1 00 (cd/m 2 ) with the direct 
current voltage 5V, and was able to acquire the white light of the maximum luminance 1800 (cd/m 2 ) by matrix 
drive. 

[0062] On the glass plate with an ITO electrode patterned after the linewidth of 1 mm washed [ example 9 ], 
vacuum deposition of H 2 Pc was carried out to the whole surface, and the first hole injection layer of 30 nm of 
thickness was obtained. Subsequently, vacuum deposition of 2, 3, 6, 7, 10, and the 1 1-hexamethoxy triphenylene 
was carried out to the whole surface, and the second hole injection layer of 50 nm of thickness was obtained. 
Next, as blue bis[o-(2~benzoxazolyl) phenolate] zinc and 9,10-bis[4-(di-p-tolylamino) phenyl] anthracene by the 
weight ratio of 100:2. As orange N,N'-diphenyl-N,N'-JI (1-naphthyl)-4,4'-biphenyldiamine and rubrene by the 
weight ratio of 100:5. Vacuum deposition of every 40 nm was carried out in the direction which intersects 
perpendicularly with the line pattern of ITO using a mask with a linewidth of 1 mm at equal intervals, 
respectively, and each color luminous layer was obtained. Furthermore, vacuum deposition of the bis[o-(2- 
benzotriazoryl) phenolate] zinc was carried out to the whole surface, and the electronic injection layer of 30 nm 
of thickness was obtained. Right above each color luminous layer, the electrode of 1 50 nm of thickness was 
formed using the mask with a linewidth of 1 mm with the alloy which moreover mixed silver with magnesium by 
10:1, and each coloring matter child got the organic electroluminescence display of the dot matrix of 30x2(color) 
x16 at 1 mm x 1 mm. Each coloring matter child was able to show luminescence more than 100 (cd/m 2 ) with the 
direct current voltage 5V, and was able to acquire the white light of the maximum luminance 1 900 (cd/m 2 ) by 
matrix drive. 

[0063]The organic electroluminescence display was created like Example 1 except using the compound (H-5) of 
Table 1 for example 10 hole-injection material, and using the compound (E-9) of Table 2 for electron injection 
material. 

[0064]In an example 11 blue-light layer, the vapor codeposition layer of the weight ratio 100:2 of bis(2-methyl- 
8-hydroxyquinolinate)(p-phenylphenolate) aluminum and perylene, In a green emission layer, the vapor 
codeposition layer of the weight ratio 100:3 of tris(8-hydroxyquinolinate)aluminium and a 3-(2'-benzothiazolyl)- 
7-diethylamino coumarin (coumarin 6), The organic electroluminescence display was created like Example 4 
except using the vapor codeposition layer of the weight ratio 100:1 of tris(8-hydroxyquinolinate)aluminium and 
NIRU red for a red light layer, and using the compound (E-12) of Table 2 for the second electronic injection 
layer. 

[0065]The organic electroluminescence display was created like Example 6 except using the compound (H-6) of 
Table 1 for example 1 2 hole-injection material, and using tris(5-phenyl-8-hydroxyquinolinate) aluminum for 
electron injection material. 

[0066]As mentioned above, each coloring matter child was able to show luminescence more than 100 (cd/m 2 ) 
with the direct current voltage 5V, and the display of Examples 10-12 was able to acquire the white light more 
than the maximum luminance 1 000 (cd/m 2 ) by matrix drive, respectively. 

[0067]On the glass plate with an ITO electrode patterned after the linewidth of 0.3 mm washed [ example 13 ], 
N,N,N',N'-tetra-p-tolyl 4,4'-biphenyldiamine was dissolved in the methylene chloride, and the hole injection layer 
of 50 nm of thickness was obtained by the spin coating method. Vacuum deposition of the N,N'-diphenyl-N,N'-JI 



JP,2000-150152,A IDETAILED DESCRIPTIONJ 



17/18 ^— v 



(1-naphthyl)-4,4'-biphenyldiamine was carried out to the whole surface, and the hole injection layer of 50 nm of 
thickness was obtained. As blue, next, 9,10-bis[4-(di-p-tolylamino) phenyl] anthracene, As green, N,N,N',N'- 
tetrakis [p-(alpha and alpha-dimethylbenzyl) phenyl]-9,10-anthracenediamine, Vacuum deposition of every 40 
nm of the 1,2-bis[9-{10-(di-p-methoxy phenylamino)} anthryl] ethylene was carried out to right above the line 
pattern of ITO at equal intervals, respectively, using a mask with a linewidth of 0.3 mm as red, and each color 
luminous layer was obtained. Furthermore, vacuum deposition of the bis(2-methyl-8-hydroxyquinolinate)(1- 
naphtho RATO) gallium was carried out to the whole surface, and the electronic injection layer of 30 nm of 
thickness was obtained. The electrode of 150 nm of thickness was formed in the direction which intersects 
perpendicularly with each color luminous layer using a mask with a linewidth of 1 mm with the alloy which 
moreover mixed silver with magnesium by 10:1, and each coloring matter child got the organic 
electroluminescence display of the dot matrix of 60x3(color)x16 at 0.3 mm x 1 mm. Each coloring matter child 
was able to show luminescence more than 100 (cd/m 2 ) with the direct current voltage 5V, and was able to 
acquire the white light of the maximum luminance 1 700 (cd/m 2 ) by matrix drive. 

[0068]On the glass plate with an ITO electrode patterned after the linewidth of 0.3 mm washed [ example 14 ], 
vacuum deposition of 2, 3, 6, 7, 10, and the 1 1-hexamethoxy triphenylene was carried out to the whole surface, 
and the hole injection layer of 70 nm of thickness was obtained. As blue, next, N,N,N',N'-tetrakis [p-(alpha and 
alpha-dimethylbenzyl) phenyl]-1 ,4-naphthalenediamine, As green, a benzobis[2-{4~(diphenylamino) phenyl}] 
thiazole, Vacuum deposition of 3, 4, 9, and every 40 nm of the 10-tetrakis (diphenylamino) perylenes was carried 
out to right above the line pattern of ITO at equal intervals, respectively, using a mask with a linewidth of 0.3 mm 
as red, and each color luminous layer was obtained. Furthermore, vacuum deposition of the bis[o-(2- 
benzothiazolyl) phenolate] zinc was carried out to the whole surface, and the electronic injection layer of 30 nm 
of thickness was obtained. The electrode of 1 50 nm of thickness was formed in the direction which intersects 
perpendicularly with each color luminous layer using a mask with a linewidth of 1 mm with the alloy which 
moreover mixed indium with magnesium by 10:1, and each coloring matter child got the organic 
electroluminescence display of the dot matrix of 60x3(color)x16 at 0.3 mm x 1 mm. Each coloring matter child 
was able to show luminescence more than 100 (cd/m 2 ) with the direct current voltage 5V, and was able to 
acquire the white light of the maximum luminance 1500 (cd/m 2 ) by matrix drive. 

[0069]A negative pole septum which uses a photopolymer in the direction which intersects perpendicularly with 
the line pattern of ITO on the glass plate with an ITO electrode patterned after the linewidth of 0.3 mm washed 
[ example 1 5 ], and a substrate exposes to it with a 0.3-mm line was provided. Next, vacuum deposition of the 
compound (H-1 3) of Table 1 was carried out to the whole surface, and the first hole injection layer of 40 nm of 
thickness was obtained. Subsequently, vacuum deposition of the compound (H-5) of Table 1 was carried out to 
the whole surface, and the second hole injection layer of 10 nm of thickness was obtained. Moreover, as blue, 
N,N,N',N'-tetra-p-biphenylyl 1,4-naphthalenediamine, As green, N,N,N',N'-tetra-p-phenoxyphenyl 9,10- 
anthracenediamine, Vacuum deposition of every 40 nm of the 3,4,9, 10-tetrakis (di-p-tolylamino) perylenes was 
carried out to the pattern and parallel which were made from the negative pole septum using a mask with a 
linewidth of 0.3 mm as red at equal intervals, respectively, and each color luminous layer was obtained. 
Furthermore, vacuum deposition of the compound (E-3) of Table 2 was carried out to the whole surface, and the 
electronic injection layer of 30 nm of thickness was obtained. The electrode of 1 50 nm of thickness was formed 
with the alloy which moreover mixed silver with magnesium by 10:1, and each coloring matter child got the 
organic electroluminescence display of the dot matrix of 80x3(color)x64 at 0.3 mm x 0.3 mm. Each coloring 
matter child was able to show luminescence more than 100 (cd/m 2 ) with the direct current voltage 5V, and was 
able to acquire the white light of the maximum luminance 500 (cd/m 2 ) by matrix drive. 

[0070]The organic EL device of this invention attains improvement, reinforcement and composition of luminous 
efficiency and light emitting luminance, and facilitation of a drive circuit, and does not limit element 
manufacturing methods, such as a luminescent material, doping materials, hole-injection material, electron 
injection material, a sensitizer, resin, an electrode material, etc. which are used collectively. 
[0071] 

[Effect of the Invention]The organic EL device of the composition of this invention was able to show high- 
intensity luminescence with high luminous efficiency compared with the former, and was able to obtain the 
multicolor luminescence organic EL device with simple element creation and drive long lasting. The organic EL 
device formed by the element composition of this invention of the above became possible [ producing easily 
high-intensity, high luminous efficiency, and a long lasting multicolor luminescence organic EL device ]. 
[0072] 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1 is a mimetic diagram showing the RGB matrix structure of a publicly known multicolor luminescence 
EL display. Drawing 2 is a mimetic diagram of the section seen from the RGB line lengthwise direction showing 
the laminated constitution of each class of the multicolor luminescence organic electroluminescence display of 
this invention. Drawing 3 is a mimetic diagram of the section seen from the RGB line transverse direction 
showing the laminated constitution of each class of the multicolor luminescence organic electroluminescence 
display of this invention. Drawing 1 - drawing 3 are the mimetic diagrams for explaining the composition of each 
class, and the process of membrane formation, and do not express the laminating condition of the actual element 
after membrane formation. 
[0000] 

[Description of Notations] 
1 : Glass substrate 
2: the anode (low electrode) 
3: Organic layer 

4: the negative pole (column electrode) 

5: Hole injection band 

6: Multicolor luminous layer 

7: Electron injection zone 

[Drawing 1] The mimetic diagram of a publicly known multicolor luminescence EL display 

[Drawing 2] The multicolor luminescence organic electroluminescence display ******** cross section of this 

invention 

[Drawing 3] The multicolor luminescence organic electroluminescence display ******** cross section of this 
invention 
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too 27] *f&BJ!tfcv^^l(c^#K3^rsy 

[0028] L*afc*tffl<0*6. KHfc 

*[fi]±3-ii:S/y6fc. -^ifctiM^UffiHfc. 3E7L 

£ £ C J: 0 . iEfLfc il^^a^JWiiH** fc t 
h 3^+taASiX3tiEfLfc* ; F3& s lliBf^f Kit 

i8 : P**1BffiK3KH t S<0*|»±1-* i fctfT* £ 
[0029] *^fctsuTJ±. £aHgj£&*tt£U 

%$m»!>m, ixh&^tK mmtii, 



$fc3fc*m, K-fy^l jE?LftA*m^»T-aE 

[0030] *»BfctJ»t*«3l6S«4fcJ± F-t°y7' 
*mfcl/Oi, 7yh7ty, -t7?yy. 7xt>b 
uy, ti/>-, f h^-tx 3n^.y, ?y-tey, 7/1^ 

u-y, ^'jyy, 7^n^jyy. t7^n^j;y > 

y7i~;i/7^/I7, fh77x-^y'xy > 7 

y, fx^yy^Jr-tV'jy. t'xxf-y/HMl^fk 

s 7 u y&g$stt, ^y^ 7 y >&mm. a s 
y, y'7x^/kxf-ixy, t'^7yh7ty, y'rs 
y tf^Ay-zk h'j7i x/kr S y . OiSi?>m h 
y 7 x s y , x f- y ;kr s yfi mj 7 x -ivr 5 
y. y7iyib 1 J7x-^7Syh , 7y > 
y s tf^^y, ^oy7-y> 4 syyWMrk-b 
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to***/* itvuy 4 v y&m&to. 7*o 

i,T->m. #±Shfe«£f*. *1-9VYy, )V7V 

y, ^h'^yaxx/^m^— f-ffl^iiaffl<7)^fe» 

[003 1 ] jBttmifctt F-fy/fflfc ux^a 
mKWlcO^fcMk LTtt, h'JX (8-bFn^af 
/U-^-h) 7/l"$x>7A s MIX (2-^^-8- 

t Hodf^yj-f-h) r;us-^A. byx(8- 

bFo^y^UT— H b'X ( 1 0-tF 

ndf^yV [h] ^yj-^-h) <V 'J«>A, fx 

( [h] *yy*— M Stt. 
fx ( 2-*f-;P-8-t Kndfv^y 'J7--H 7n 
n#y<7A, fx (2-^f-;U-8-bh'ndf^dfyu 
M ( o h ) #y>7A. fx (2-^ 
f-^-8-b Fo^^yy^-h) (1— i-7h7- 
b) r^S-^A, fx (2-yf-;P-8-hh'n^v 
^y'J^- M ( 2-t7F5-h) #'J7A. fx 

(2-yf-^-8-b h'n^yJfy'Jt- M 7x75 
-h//U^A. ju-^Y-fX VJ ( 2-7f-;U-8 

-tHn^^yy^-h) #y<7A] , fx [o- 

(2' -^y/^WJ/H f 

x'[o- ( 2-^yy*f-TVy;P) 7x7?-M ffi 
ffi s fx [o- (2-^yv>yT7'y;H 7x75- 
bimmt'^mmit^. n. n, n* , n' - 

Tl-73-X [p- (a,«-Wf)Kyy7H 7x- 

;H-9, io-ryf7-tyy7Sy, 9, 10-f 

X [4- (^*-p-hy;UT57) 7x-/H 77b7 
b7&^£#ft7S7M:i^ 4, 4' -fx 
(^,^-y7i-R'^H t'7i-/K 4,4'- 
f x [ /3 - ( N -xfvV- 3 - iiiV) <V y ;U ) f x^ ] 
t*7x-/k 4, 4' -fx [ P - (y'7i-/PT; 

7) x?-y/H f 7i-;^fofxx^y^-ft;^ 
ti N ^y i/yf-b7*^>SvW s 

ft, 3 - (2' -^yy'f-ryy/i/) -7-^x^7 

57?-?U7 , 4- (7^777^1/ 

7) -2-y^-6- (p-x'yf-^TS7xf-y 

-4H-f 5> (DCM) . x-;Hyy h\ y'7i 

v'wwm. ivT'vyaxv^mmw, )W±y& 
xtf^r (Dimmm s ^ cassis ft* *> w. 

J4&K 

[0032] *^0flCfc^T $ ^fc^3IW&»ffi£ 

mmmzztizx <m.itit&zt t>x 



£tz*mmwm3mTiyit-&mim. m 
^mwMxh -> t i> mh^ ^\ m t < imm^z 

[0033] *fgHB^^#Si3ar 5 Wkl^Ojlftfpj 
fcUTttKT«fc^J&W&h.S. 9-[4-(y'7i 
^;i/T57) 7i-/H ry|-5ty. N. N-^'-m 
-h 1 J;i/-9-7xtyM/yrsy, 4, 4' -fx 

[ P - (x*7i-;UTS7) xf->J;H b'7i-iK b" 
X [2- { p- (y'7x^7S7) X+VM 7i- 
;H x-x^. 9 , 1 0 -f X [ 4 - (i/- P - b ViV 
TS7) 7xX;U] Tyh5by. 3, 6-fX [4- 

(y-m-f'J^TSy) 7xX;H 7it>M/X 

0- V'b'X [2 - {4- (y7x-;l/7S7) 7x- 
;H ] f-TV— ;k 1. 4 -fx (N-7xX/U-3- 
^^A'v'ij/H^yt'y, 4, 4' -s/(N-*;^<V 
y;P) h'7x^k 3, 5 -fx [4- (N-T7'JK 

7x;*] -4-7x^-1, 2, 4-hyr 
y-ZP, 4,4' -fx [yS- (N-xf-;P-3-*/U 
A'y"y;l/) fx;u] f7xx;k 1, 2-fx [1- 
{4 - (7x-;P-rn-hy^TS7) > 7-7f-^] X 
1 , 2 -b'X [9- { 1 0- (^'-p-by/V 
7S7) } 7yM)M Xf-l/7. N, N, N ' , N ' 
-fb7-p-t'7x-'J/Hl, 4-7-7^1/^^7 
57. N, N, N' , N ' -Tb7-p-hy^-2, 
6-t7^1/yy'7Sy, N, N, N' , N' -fb7 
*X ( P -7x7^7x^H -2, 7"7xfyh 
ly7i>'7S7. N, N' -y^Wx^-N, N' 
-y(4-n-7f;l/7x-^) - 9, 10-7x7-7 
hUyJTi.y, N, N, N' , N' ~rh7^X [p 
-(a,ff-y7f/Kyy';H7x-/W-9, 10 
-77h7-fe7> ; 7S7, N, N, N' , N' -xb7 
-p-HU;l/-3, 9-^yi/7v7S7. N, N, 
N' , N' -fh7-p-hy^-5, 12-;Uf-fe7 
y'7Sy, 3, 7-b"X (j^'-p - h «J;l/T 5 7 ) yX 
yy'f^7xy7My, 5, 6, 11. 12-r-b? 
*X [4- (y'(p-<yy>7x-;H 757} 7x 
t7?-fey, 3, 4, 9, 10-fh7^(y 
7xx;P7S7) ^Ul/^ 2, 3, 6, 7, 10, 1 

1- ^^X (^'-p-hy^757) h'j7x-y 

[0034] «^±7\ffifcfBte*miI?LaA»f} 
^-C^fe«*fc#t7l : #]K3a7S y^fflv^i^. 
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£Mtzhiz ^xmmh z. t v vim t & 4 . 

[00 35] #»E L3mia<0l8afcffiffl3*l.S*« 
ttSRkLttt, 4eVJ;9A#&tt¥l»£fto£>cD 

S*>A, 3A*;PK x-y^Vk ^V^fy. & 

TOIS, NESA»RC«fflS*l4iWtXX, Rfltf 

[0036] mttzmztimwtmt L-m. a 

*5">A, XlVis^A, §k. tt. +9 4 -y h >J 

IF. M g F 2 9<0ffift«mR £*t 4 7 v ftft 

[00 37] *t8E L#Fsf8rCtt, S&*^<^3K§* 
XlEftffil£t2>Ztim*L\,\ tit. SMi>MWX 

mix, mm^^-y^'jyvm^mxm^m: 

tt««t4 i a fctSJEt 4 . IMcOltiSii. 

*&i o%uLhfc-t4c:fc^mLv\ m.it. mm 
mm&ZGL mm^^i-ihcoxhrntm^ 

Zti&hcvxnZc^fiK 0^rtik, ijyxm,. #»J 
[0038] *^tfifi*>4*iaE LS?^§ii«#Jf « 
-fixcO^^Mffl-r 4 <I k 4 . ffiHtiWfcRSSS 

4 . 4 fc , -seo^stj * mtzwz±% 

%mmEifi£&£ft')1}frim< &4 . JWWWSf 

JBWlfcWI&Jl&V*. »«0*M**^BU»il nm 
frb 1 0/xmiDiSH^SLTV^*\ 5 nmH 1 jum 



S0Kffl*W*L^o S^Wil 0nmM200nra<?) 
EH***?* U\ «Jl^#:cOJi/It L"C t 1 jumJJTF 

c-rs i t u va*. mmcommzj: -oxnium 
[0039] #JB*mi-s*m 

£\ x?/-;k ?nn*/l/A, rh5tFo77>, 

v^ais^ sitt^ffiK 4 7ti±^«c * itxmm 
■kw&fthtf. ^mma^-ftixh^xhm\ t 

±, «co e y^-mm^tz^wmmmmmi & 

ft. #'Jf-3j-7xy, «K'Jtrn-;i\ ^'J?x-i/yb' 

^i%<xi>. m^mmm-hzkifix'th. t 

[0040] *»!Hc0*«E LJTFiBUctJV^Ttt. il 
W«fflft« 4 1- *ffllB0>8HR0> ^4 ftKl t 

n«(c J; d gate* £ fta-r 4 i fc & *imx'h 4 . 

[004 1 ] *^BBtfcv^»i**l*^^-xy/-t 
4 4 <0"C, iift^Sffi t tJ 1- 

iiL^r^J;3fc^4^^S)4^i6. if*>^>^i:V^ i: 

[0042] -^SE L^^a^»Sit4^*tC{i, 
#WR*ffiSfc:3i-^, ^7T"#4^S* s fc4„ ^-cOfcft 
W»^i:«(±tiT«i:dt^Wl)4„ X^x-f 

-tyy-t^yf (8WP) . ^M^H-yhvh 

y-y^x^gatfflv^^#i. mm^y^m^ * 

1 0 0 4 3 ] -v h 'J -y ^x»c?)S-Tii, 0 1 fcjjcfrJ: 
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^ 0 zzx\ (mm ^mm^mmhi^ 
hh^itfi? fc mmm.mifms. (tan 

ma^s^ t mm Lx^-tmmizxjiztihm^m 
-oxmmmk**) . imM^mM^mmtix^m 
ibl w%nMm®Mi£xfmmmk%&. zcom 
mmmfc? v u v9zjm±iz\t*v y?-? h y 7 ? 

[ 0 0 4 4 ] A'.y yy? h y ? X^KO^S^ISO* 
£ , SKBTOt- ^gMHSIKeMfl $ ft* USEfc «t 4 

* h - ? SrflW, t *. i oiiEISMS 

[0045] A*. y i^yv h y 7 ?;»ifcfcvvtfcL 5t 

?coMimnffl®mmmmzm<tz>'mm o , z 
mzmtxmmmi±z-s<i-z>'mm&. zmz. m 
mm. ±MM%^¥M*imtmt'miztcz>K 
to > MWzM-t i mm^mmimmxcDmm 

h y -J ? x±_mmi-mmmzzj vi-ym^m 
nxmm-tm^x\ mmmcommmmzmx 
% . ^^i^mzmimzmwjt&KMzm&^mmtf 

n$>ti&. X4 v+yfffcf-k LTJ±-«Wtp - s i 
%Zfrh%:ZUfAh7yi?x9 (TFT) £JBl*4. 

[0046] s»aa : 5^5^«*fts*^s mmt^ 
< t hmsumm-ir-izK&ff)?. zmzmitz 

mw-->?teo\>ixtt* mmz^v^y^m 
oumh&tf. HmM±m%2.v7-yf$:ftoi) 
mtmmz 1 1 , B^»«atimst <t & ; t *» & . 

dffii: LTa»«JfflSitS I TOW--y? 

it, mmt l z-?x?m^xj-<3>-=.y7ixi&dij 



A! 2 0 3 , Al N*if<0»ftSft. 

SMMi^WcjfflRLfc I TORJC7* biK 

ye-tfttstfc, 7* b-?A7*m^x®ft^?-~y 

SM&U HC l -Fe,0 8 *jSS§c*E**if^» 
X'X.yfyy-t&Zklz&Ytto . 
[0047] ^ffivt^-->-^toV^T«). 

^-y^'&ff 5 m&k-tfibhtf. »nm%mmmmiz 
fMW-SJttotii. f-to«±tl+Atm^--^-^ 

^ - - y ^"t & ffi&fi& .Wa7-i^?M 
--y?i*iih. ^wrntxcj; OPMSL^tttt^-^ 

xittffiiiMt j: m-fu mx-y-xnnmztmz 

<7)7*Y-#V-?-$:Xh°ya-hmz£mifil. ?* 

hvztzm^xnm&m-zzk-vm&ztii. r 

< Y 7 MSPf-v *; 7°(i i OUffiHgOiHt X 

■?X-mZilZ>J)K mum<7)¥* v7£X'*IffiX*h 9 , 

[0 04 8]aMWflttJV^Ttt, 

kixiz. m&fctitt54 y^-yfrhhtK 
z<nm,zmmv 7 b^?-yx'i>&< . fwjw^vt 

OffiO^^S, S v ^i^N^M^-e^)^* k'coikim 
[0049] *^ttjv^T . #^fe**HgSnfci8i 

hm.m&m^tzmx\ mmmm-ti^ 

^ ttt , 2 fefcLttf)*?** MrSFvhvhy-y?** 
^HBtt 5 i6fS*** § . 2 *> feJgjS Lfc* 
^. R0^d*^cr)»KtoSlStJ:0 2feO4.rafe^tiJ 
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^^m^^mmx-^i. mzcRT*??iv*)y-L 

CDflJ^fc. * (R) . B (G) . # (B) <03fi*r 

^^-O^ISEL^^il&ffSifcjfi^SS. ZCO 
B#, l««^tSI* s » { 3 8 0-4 90nm,| 
#4 9 0-5 70nm, ffcifcliffiA^ 7 0-7 8 0 n 

y-y 4 w-*?. m&mhyoit-mmix 

[00 50] L&immiz&^xte. 
SESStt, mmmmE. m&-m&-nmmb'mi 

H*±, #, IS, 1tb&&ZW>l&ZbtfX~%6cr>X\ 
*Wft<?>tt®tLXW&X'hh. U>U ^nm^b 

LxmMLXhi<nx\ ^mmr^vtmrnm 
mix {>&< s mzmmcoimmmmwhm 
Z'mmtm&ztoxi*. ZL ] om.-mmz& 

izp-vyyzfiozbh^. 4fc. SWloffilff 
tt, £ fc-C* $2W36v>ff§*>##J: 

[005 1] #fe*«E L^^KKtS^Tfi. 

j: oT4 1 s^st fmcomm%mbm±-th z t 
x\ mnmm*?mmcD%!km<zttfx-$z>. gat 
-thmuixmm. n,^\ix^w.*m\±. znm 1 

M?i>&W. MMMIt&mizt&comjtK. £^ 

B2*$J:tfH3fcjS-*-. **9Jtefewt, 
H#tt«ffiv^#jS£3S7$ y-fk^ft^fflvvtiS^, a 

itzwz, &AmMmi?h-oxi>, znm-z&t 



tz 9 s ^^CI±»4^#fe* : fT^i.Ttftv\ 
[0052] JSLhcoJ: a *8IE LSFP§S{t£#&Bjj 

^mELm^asL^-thzbifiX'^ti. az. zm? 
im*?nmzttbx3mi<z%%.x'h 9 , s 

mmx±% zmmx'h -> t, *«t«TS - 

*<D±. HWW*rtM*gW* 

[0053] WJ»#en3tfl-<iE L-^gaii, « 

b Lxmmnm^m. wmim>. mmm*t5i; 

\y^m^mm^b\ s^^^-^t^ xrw&ir 
izmmhm&mi hn. ^nummmmam^z 

[0054] 

mtmn ar. *%wmmmzm^%z t>mmiz 

*»il 

8fe^ar»<07^ >*S 1 mmW-^y/U I TO* 
ffi##^'7XiLht. N, N' -x7x-;P-N, N* 
-i^(l-77f-^) -4, 4' -t^x-^y'TSy 
Z±Wt,zM£gm IX. WM 5 0 n mOTLSEAlfcft 

N' -y(4-n-yf;l'7i-/l')-9, 10-7i 
tyM/y^TSX *lkLT3, 7-b'X(v- P - 
h'j;ixT5/) ^>m7iyxMy, #itt 

3, 4, 9, 1 (^7i-;PT57) ^ 

VWkyA yiBlmmc7)V7.?S:jS^T I T0<7)^-f 
fc{J13&t4*|ft|t^iaPBfc:'e^ ; eih.4 0 n 

(2-^f-;u-8-t Hodf^yy-f— h) 7x75 

-Yf]')V^^M\Z-mmmLX. MW3 0nmcom 
fSAKi^. -e^±t. v^^Afc^Srl 0 : 

1 X-^Ltz^Xy A >m 1 mmc7)-7X7 5rfflV^T# 
fe%7tl«K±fcRff 1 5 0 n mO«ffi£JBfi&l/e, «■ 
MWlmmXlmmt 2 0X3 (fe) X 1 6(0 H 

■y h •? h U -y ^ X^HE L^git Sr#fe . 
(i. E-^«E5 VCl 0 0 ( c d/m2 ) JJLbO&ftfc 
^by-y^7.|g«)Ci;i3. ftSWffil 2 00 (c 

[0055] «PJ2 

a»»^«5^ y|lmm&^--y/Lft I TOf 
»t#*'57.«±{C. N , N , N ' , N' -■ fh5-p 

-MJ^-4. 4" -h'yx^^rsy&iS-fk^^-L- 
y«fWS-fr. xfyn-f^^lici 0MJ?5 o n 

m^jEH^Ji*#fc. SC, LX 9 , 1 0 - t'X 
[4- (x-p-hy;l/T57) 7x-;H T>hy-t 
y^50nm, itUl, 2 - t*X [ 1 - { 4 - ( 7 
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x-^-m- hU^TS/) } i-y^l xf-l^y2r3 
Onm, 5, 6, 11, 1 2-f l-^X [4 

- (p-'\yy>7x-;l') TS7 } 7x-iH -t- 
7^4rySr4 0 nmfo, 54 y«l mmiDVXy £JB 

wc I TO(07-( J^V-yfcttB^i^fcfflBB 

tcjtsas* lt . & . § ^ (c b y x ( 8 

Sg*LT. l»530nm<^mXJW&ttfc. *<0± 
C, T^S-^At'Jf-^A^SO : 1 Tfi£U:£& 
T54 >1B1 mm<^*?*JHlvt4H&SBteS*>*±fc 
iM 1 0 0 n mcommmm IX . &&&=Hfi 1 m m x 
lmmT\ 2 0X3 (ft) X 1 6<7)F-y hvMJ >y?X 

a e Lfassat . v essffiE 5 v 

•CI 0 0 (cd/m') JSLhOfcJfcfcSRU vb'J'y? 
XSi&KiOs ftftWSl 5 00 (cd/m 2 ) ^OSfe 

[00 5 6] HM51J3 

ifr#3^5>f ^1 1 mmlCW--y/Lfc I TOf 
ffift&#?XflLfc.te. CuPc^ItciaiiLT, 
WkW-3 0 nmOS-IE?L?iAl&ff^o I TO 

X. iHSFWW^fctt. N, N' -x7x-;P-N, 
N' -v ( 1— t7f-/H -4,4' -t'7x-;l/y7 
$y£4 0nm, «fi#Ftf>»£W4. N, N* -^'7 
x-^-N, N' 4' -t'7x 

5 y £ 5 0 n m s ^feJR^ffi^tJi 1,1- 
t'X [4- (^'-p-by^TSy) 7i-^] S^n 
M^yfc 3 0 n m-foK^l^fCmriEfLaAlS: 
ttfc. a«C, *fcl/C4, 4' -t"X (0,0 -Sty* 
h'7i-/k HfcLThyx (8-th'n 
^j^yy^-M r;PS- >7A, ftfcl/CN, N , 
N ' , N' — rhy-p-hU^-5, 12-)Vt"-t> 
: J7$>£y4 V-iUmnKOVX^S-ffl^T, 
y/£:futIE?l&Al«JU:^ft^tl4 Onmf-9* 
SSRi* LT . . S t#fe*7oa5# 

fc3- (p-te rt-7*f/l'7x-/l') -5-p-t* 

7x~U;u-4-7*-;P-i, 2, 4-hyrv-;P 

£lOnm>££>fct"X 

^yy^-h) 7x75-f7^5-W^40nm, 

*lte* : f<^#fc/ J t-* d fy-fc*x (2-y^- 

8-t h'Odf^yy^-N) tfy^A] £30nm,. 

#fi*f«ct'x [o - (2-^yy^Tv'y^) 

7x/7-b] 5 0 n m«If UT^S 

0 : lT1i^-Uc^T'-5^ >f lmm«7X?JfflH 
■C#fe»3te«<OK±KII»¥2 0 0 nmO«ff£»j£L 

#Wlmmximmt 20x3 (-ft) XI 
6COH >y h V h >J y y X<0»E L«5^@l&»Jt. # 
fijmi, VT'l 0 0 ( c d/m 2 ) JJLhco 

f»*U »J-y ^xigiiiciO, S«»S16 0 



0 (cd/m') oaftje*f**ii:*»T*fc. 
[0057] £ftffl|4 

5 4 >*1 mmtA7-^y/Lt I TO'l 

W^5xftti:, *i*>fc*ft (h-4) £ifr{fcy 
f-i/vfcjtws*. xh°yn—f < yymizx onus 

0 nmtfMEfl&AJlfcfSfc. <MC» *fc UTb'X [ 2- 
{p- (y'7x-;l/7S7) Xf-'J/H 7x-/H X- 
fM30nm,gtU3, 7 - h'X ( V- P - h 'J 
;l^T5 7) ^KyVf-5T7xyX;lx*yS:4 0nm, g 
■fit LX 1 , 2 -h'X [ 9 - { 1 0 - ( V- P - h V)V 
TSy) } 7>hV)U] Xf-l^£4 0nm"fo, 54 
y*ll mmtf)VXy£JSVvt I T0O54 >^?->t 

mmrsmizztiziiitzmm ix . 

Wm*%tz» S&fc4, 4' -t'X [2-(5-7x 
~)V-l, 3, 4-^^Tyy^)] t'7xX/P£ 
£ffifc*£3B£lyt. P¥ 2 0 nm^mzm^aAilS- 
<Xv^T\ h"x (2-yf-;P-8-tHndf^y 

u-j— h) (p-^7x77-h) ^ru^A^BB 

tT . Mi? 3 0 n m«^-'tfiiAJi^# 
fc. *«)±t, 7/*i">At**10 : lXIP^Uz 
£&XyJ >*i 1 mmc7)-7X^ £fflvv<: 
±tiW 1 5 0 n mWtKM LT . #fe3RW 1 m 
mximmt, 2 0x3 {&) X 1 6tf>K-y hVhy-y 

5VT'10 0 (cd/m 2 ) JSLh«)«***l,» Vl-'J 
•y ?X»t J: 0 . ft^SiJS 1 3 0 0 ( c d/m 2 ) CO 

[0 0 58] HWJ5 

immfrCOyj y|lmmfcA7--y/t)t I TO'l 
«t*^5X«Ltt. 2, 3, 6, 7, 10, 11 -a. 

df-txhdfvhy7xx^y^Hi:*^.»LT. 1 

JI7 0 nmOiEfLaEAJiSrflJt. <XK. #t UTN, 
N, N' , N' -fh7W(p-7x7^y7x^ 
;lx)-2, 7-7xt>'M/yy7iy.ifcLTh l J 
X (8-t Hndfi/^yy-f-h) T^SX^AfcN, 

n ' - yy ^ y ny£ l o o : i tnmmur.T. 

m&tlX b'JX (8-hHndfydfyy-^-h) 

5xt>Afc4- (yyryyf-i-y) -2-yf-;w-6 
- (p-^yf-^rsyxf-y/k) -4H-t*5y (d 

CM) ^100: 5<59*UfrC7-f yUlmmcOVXy 
^fflV^T I TO«7>f Wt^-J/i:lill3W-i*|*I(C» 
BBBt**l.«l5 0 n m1^jeaj»L"C. 

§A»fch'X (2-^f;l-8-tKn^y 
'Jt— M (l-t7h7-M*''JW^IfcI$ 

IC. -7y^v"7AiT;l^S^ASrl0 : lfH#L7t 
^T"7-f y*glmmcOVXy§rfflV^#fe^3t«<7)E 
±tMJI 1 5 0 n m^mSSrfM tT , 1 m 

mXlmmt 20X3 (fe) X 1 h?MJ -y 
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5 VT" 1 0 0 ( c d/m* ) J3l±<0«3tS* L , V b U 
•y ^XlElftt X 0 , ftWSf* 110 0 ( c d/m2 ) CO 

[0059] mmme 

immfrCDyJ yilmmt^-zy/Lit I TOt 
ffitt#^5X«±K. N, N , N' , N' -fb7-p 

«LT. §W5 0 nmWjE?LaAB£»fc. fcfc. *t 
LTN, N, N' , N' -Th7-p-t'7i- l J/l'- 
1, 4-7 v 7^^y^TSy. flfefcLTN, N, 
N ' , N ' -f b?-p-b U71/-3, 

yyt^-yi;(iiI3c-ri.*-(6]^P B , Jllt-?-ii^ix5 0 n 

m-f^mm l x . &&&m * wz . § s> 1 1** 

(2-^f-^-8-t b'n^i^fyy-t-b) 7x75 
- Y% V *7 ASr^fflK*^* LT . mm 3 0 n m COS 
^ixAJlfcflfc. -e<0±t=s V^-v^Afcig^l 0 : 

1 X-m^ltz^&X'yA >m 1 mmcD-?X?£fflVvC# 
fi^lcOJUifcJIJf 1 5 0 nmCOti^MU, # 
feSWlmraXlmmt, 3 0 x 2 (fe) x 1 6 co b" 

M\ H:M*JE5 VT" 1 0 0 ( c d/m^ ) JilteDSBtS: 
"7 hi) -y ?X»t= i 0 , ftffiflU£2 2 0 0 ( c 

[0060] JSJSM7 

>m 1 mmi:A7--y/U I TOl 
mm%7ZWL±.lZ. 4, 4' , 4" -b'JX (N-7 
x-^-N-m-bU^T5y) bU7x-;l^T5y* 

&VV£\ N, N ' -v*7x-;p-N, N' -i? 
(l-i'7i-)U) -4, 4' -h"7i-^y7Sy^ 
BC«aH*LT, mm 0 nm<0glZIE?LaAE*f§ 
fc. WfcLTN, N, N' , N' -Tb5-P- 

7s-^-l, 4— ^^l^^TS^ HfcLTN, 
N, N ' , N' — fb7** [p- («,a-y/W 

<y> f ;i') 7x-;H -9, l o-ryh7-b>^'TS 

#t UT 1 , 2 - t'X [ 9 - < 1 0 - ( ¥-p -X 
F^y7i^75y) } T^bU/H ^.&VV*y4 
yMl mmWXfim^X lTO(Dy-iyn?-yt 

8-t Fndfx^y D^-b) (p-y777i/7- 
b ) # U <7 A ££ffi(Cj>£ll* LT . MJI4 0 n m coit 

1 Til£ Lfz^Xy-i ym 1 mmCOVX ? £fflwt# 
ftfBOTcOjt±fc§|Jf 1 5 0 nmOW&mmiX . & 
feiWlmraXlmmt, 20x3 (fe)xl6cOb 
■y bV b 'J -y ?X£0^«E L«i%&l*ftfc. 
tt. mm&5 VX'l 0 0 ( c d/m* ) &±<&&£i 
jj*U Yb'J>y?.X«ijjiCj:>5\ gffl*«2000 (c 



d/m») tf)efi**#S>li:*«T#Jt. 
[006 1 ] H»lJ8 

im^cr,y4 yil mm{CA7--y/L^ I TO* 
i#^#7XSit, 2, 3, 6, 7, 10, 

J8£6 0 n mCDjBL&AJI£#£<, »fc LT 4 , 
4' -t'X (y3,/3-x*7x-7l/h-;U) t'7x^/Ut 
4, 4' -£X[/S- (N-Xf-/P-3-*;^/U 
;P) h"-;H h'7i-/^ 10 0: 3<D«*JtT\ Hi: 
LTbUX (8-h bndfi^y U-f-b) 
AfcN, N , N' , N' -Tb7-p-b'J;P-9, 1 
0-7yf7^yy'7S^100 : 5<0**JtT\ * 
t LTN , N, N' , N ' -xb7-p-bl);W-3, 

g-^'Ji^y^rsyfcs, 4, 9, io-f-b7^x 

(^-p-b'J/l^TSy) ^'JpySrlOO : 1C0SS 
ibT\ ^VfllmmcOVX^SrfflVvCITOcO^y 
^^-yfctt!3tti^rfilK«BIIIt:*<t-f , #l4 0 nm 
■f L T . t Wz . § 4 (c b 'J X 

(8-hb'Ddf^y U7— b) 7/1/ 5 ->7 A Soffit 

Mi¥3 0nmcO«^?xAli&»^. 
±fc, T^S-^fc Df-^ASr 5 0 : 

&X'yj ymimm<7)~?x?zm^x&&%%M<7)M±. 

KJKfl 5 0 nmcome^ffMLT. ^filWlmm 
xlmmt, 2 0X3 (fi) x 1 6COH -y bV b U ■» ^ 

VT'10 0 (cd/m') ISLhtfDftjetjSLs Vb'J-y 
^XlEiJtiO. fta^HSisoo (cd/m2)coa 

[0062] mmm9 

-mffifrCDyJ yitSl mm|WV--yj'l,ft I TO« 

US 3 0 n m<98-iE?LaAJf SrfSfc. a^T. 2 , 
3, 6, 7, 10, 1 l-A.dMMb3r>-by7x^ 
y££WtzMgM&lX s HSff5 0nmcoSSZjEfLaA 
Iflfc. <Xfc. WtLTfX [o - 
t/'J/H 7x75-b] mat 9, 10-t'X[4- 
(^-p-b'J;l/T57) 7x-iP] ryhy-tyZ 1 
0 0 : 2cofiSJ:tT\ Sfefcl/CN. N ' -y'7i-/b 
-N, N' ( l-7~7f-;l/) -4, 4' -t"7i- 
;b^T5yi;;l/7'Vy?rl 00 : 50**JtC, 
ipgl mmcOVX^Srffl^'C I TOc05-f y^^-ytii 
tt3Ttft#fofc*IOTC**V«l4 OnmfoS^f 

tT. #fi«iyi*#3t:. ^tt'x [o - (2-^y 
/hur/'j*) 7x75-b] MS^^ffi(cKa«» 

^i">Ak«sio : iXIE-^Uz^Xy^ymi 
mmc7)VX^2rfflV^T#fell3OT<7)»±t)»ffl 5 0 n 
mCO«ffiSr»BgLt, *feSRW 1 mmx 1 mmt% 3 
0X2 (fi) xl 6cOb'-ybVb'J v^^fflEL* 
^SSrlffe„ *ft»^J4» BSWE5 VT1 0 0 ( c 
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*). mmm 900 (cd/m'i 

[00 63] Hffcffl 1 0 

if LaEASSfc^ 1 <*xb£fl*i ( h — 5 ) , tt^aAtm 

izmcDit^ ( E — 9 ) SrfflV^JJlMilQSffl 1 t P] 
[00 64] Htt«l 1 

7- H (p-7i^7iy5~h) T^S-^At 

*ojuy*«iJti 00 : 2o*n*a, sfes&Kst 

3- (2' -O-Vf-TVU^) -7-^x^7 $7 
V (?VU >6 ) C7)fifiibl 0 0 : 3^4±I|if 

M. #€MSfcf-y.x (8-t h'o^^/y^- 
h) 7;PS-'7Ai:--;H^-y FOS&itl 0 0 : 1<7) 

#&*jb. m-n?wjaizm2<ntt.&to (e-i 2) 

^fflv^l^Mi*»J4 1 |5]«C tt* (SE L^^il 
[006 5] ggjfeffl 1 2 

EfL&AWBK* 1 OflJ^HS ( H - 6 ) . itm*w*m 
thUX (5-7x^-8-hh'odf^/U^- 
h ) T^S-^A^ffl^|,JilWi^»j6 fcR«tL-C 

[00 66] UUL 1 0- 1 2*>fi*igWi**i 
-e'tl, 5 VT 1 0 0 (cd/ 

m* ) filhWJSje^ U7h'j7? X»fc <£ '3. ft 
i«»«1 000 (cd/m2)«±«efe3fc*»ftit 

[0067] mmm i 3 

0««t§//5X«±(C, N, N, N ' , N' -fh7 

-p-MI/l^-4, 4' -h'7x-;^'rsy^s-ft^ 
•f-uytdfJBS-t!:, «ya-t^ yfmtzi. 9JSW5 
0nm«jE?l&Afl*f*Jt. N. N' -y'7i-^- 
N, N' ( 1 — f7f-/P) -4, 4' -t*7x-;P 
^7 S V KX^MT LT . §W 5 0 n m<?>J£fUi 
AJifcftfc. fcfc, #fc tt 9 , 1 0 - t'7. [ 4 - ( i> 
-P-M);i^7Sy) 7x-;H 7yh?f y, iifct 

TN, N, N ' , N' -fh5^ [p- (a,a- s J 

^f;Kyy»7i-;i']-9, io-7yh5-fcy 

v7 5 >s *fc LT 1 , 2 - fx [ 9 - { 1 0 - ( *J- 
p-^Ky7x^TSy) } T^M^] xf-l^y 

8- t Kn^f^yU7- H (1— # 
U T7 A *£ifi£X35lg* Lt , MJS 3 0 n m^lfSA 
Ifcftfc. ^0±fc. -?V*^2,tm 10 : 1-Cffl 



#MW0. 3mmXlmmt> 6 0X3 (ft) XI 
6c0h'7hVh»J-y^7.C0ilr«EL«^«Sr#>t„ # 

fSlffii. BSKE 5 vc l o 0 ( c d/m^ ) JSLho 
fc3fc£*U vh'Jv^xWMcfcO. ftSHffil 7 0 

0 (cd/raM *>6fc3fc£f**£fc*fC*fc. 
[0068] SIMM 1 4 

immfrWyJymO. 3mmt^--^l,fcIT 
0«ffi#^^5X«UbK. 2, 3, 6, 7, 1 0, 1 1 

^^^hU7x~^y^^iSC«^»L 
X. Kff7 0 nm<OjE?tffc*l«:ttfc. Xk LX 
N, N, N' , N' -fh^T, [ P - (a, 
^)V<y ; J)V) 7x-;W - l, 4-^-7;$ ? yyy7$ 
tth LTOVfX [2 - {4 - (y'7i~il/7S 
7) 7i-;H ] f-7V-;k #tlyT3, 4, 9, l 
o-fh7^f7 (y'7x^rsy) ^y^ySr^y 

ifgO. 3mm«?X^5-ffl^T I TO^'f W^-y 

ttmm*%fc. s&ct* [o - (2-^yy^7 

VU^) 7x75-h] EKtt£M£M2BSMLX. » 

1 5 0nm<0«ffi£Jgj£LT\ *f9fW0. 3mmx 
ImmT', 60X3 (ft) x 1 6OF7 hvh 'J 7?X 

T" 1 0 0 ( c d/m^ ) &,±<D%m*l. V h y <y ? 
Xffiftfc J: 0 . ft»»JS 1 5 0 0 ( c d/m^ ) C7)fi-fe 

[006 9] HJ6(?iJl 5 

y&fiRTKQyJ >mo . 3mmtyV-iy/L* I T 
omffitf&#5X8UiO I TOc05-f w^-ytes 
fl>*[*3(^ 7*h^'Jv-Srffl^-C»«* i 0. 3 mm 

lWft^ft (H - 1 3 ) ^^ffitKS«#LT, «J¥4 
0nm^-iE?L?iA*Sr«/to <X^X\ Sl«f-» 
( H - 5 ) J^ICXSlf LT . mm 1 0 n mcO^Z 
iE?LiiAl^t#/c. ^»±t. WfcUTN, N, N ' , 
N ' -f h7-p-t'7x-U^-l, 4-7-7^lxy 
y'TSX $ifctTN, N, N' , N" -fh5-p- 
7x7^x7x-;P-9, 1 0-7yh7-ty^7S 

*fcUT3, 4, 9, 10-fb7^7 (y-p- 
hU;P7S7) ^MVVkvA y(§0. 3mm»77^ 

S"fflv^T Pi WST'# fetifc^^ - y t W t^HIBt 

^-tL^4 0nm-ro*^#UT, =§-fe|g3fc«&# 
fc . 3 !c* 2 Oft-^tl ( E - 3 ) 2- fcHSlir L 

*^At«Sr 1 0 : lXi&£lK-£ikXmmi 5 0 n 
mc?)«ffi^^LT, #MW0. 3mmX0. 3m 
rat, 80X3 (fi) x64«P7h7h'j7n<0t 
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mel a^mmzmti . a . ssswe 5 v t- 1 

0 0 (cd/m») J2Lttf>»3K£jj*U vHJ^xlg 
fijfcj: 0 „ S»fJg 5 0 0 ( c d/m^ ) coefi^f 

[0070] *«bji»*«e Lm^mmim. &m 

[0071] 

9 - * ^fig^WiJ^fSSffl^^fe^^^E L Sff 
[0072] 

Bill. &J31tf>£fe3S3te E L ft^tgSW RGB7MJ7 



3T»E L*jK^cO#llcO«ll«Sr^t- R G B 9 4 > 

&%m®E hmmm^m^mmmmm-RG b 

>KDTi*i3&»feJlfcBflB«)l6SHV** . 0l~~03 
[0000] 

i : mxsm. 
2-. mm (wmm) 

3 : 

5 : m&xmi 

6 : 

7 : «majf* 

[01 ] 4M9K>|^6S*3tE L«^SI«>fl^CH 

[02 ] *wmz&%mm Lmmmmum 
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